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ABSTRACT

A geological and geotechnical investigation of the "Old Landfill," located in Operabie Unit (OU) 5,
"* Woman Creek Priority Drainage, was conducted during the winter of 1994-1995 to evaluate historical
and recent landslides in the aréa. The purpose of this investigation was to provide soil and rock data
for design of an in-situ stabilization and capping alternative for the OU 5 Feasibility Study (FS).

The Old Landfill is located on the south central portion of the industrial area on the edge of the Rocky
Flats Alluvium pediment surface. Local surficial deposits consist of Rocky Flats Alluvium, waste, fill
materials, colluvium, and alluvium. Arapaho Formation claystones underlie the surficial deposits.
Numerous groundwater seeps and springs occur at the contact between the Rocky Flats Alluvium
and the underlying claystone bedrock subcrop. The development of mass-wasting along the edge
of the Rocky Flats Alluvium pediment surface appears to be enhanced by the presence of these
springs. Historical and recent aerial photographs show the presence of at least five mass-wasting,
slump features with well-defined head and lateral scarps.

Investigative methods included review and comparison of historical and recent aerial photographs
and the collection of California-modified split-spoon, Moss sampler, and Shelby-tube samples from
hollow-stem auger boreholes. Twenty boreholes were sited on the basis of the aerial photograph
review, geologic mapping, and site findings.

A geotechnical laboratory report from Advanced Terra Testing contains selected data from samples
including: Atterberg limits results, specific gravity tests, unconfined compressive strength tests,
moisture content analysis, moisture and density analysis, modified Proctor compaction tests,
_ hydrometer analysis and mechanical grain size analysis, -200 sieve-grain size analysis, triaxial shear
tests TX/CUpp, consolidation tests, and direct shear tests. These data are used to define strength
parameters for the materials sampled.

Results of the investigation indicate that 9 of the 20 boreholes intersected mass-wasting detachment
planes. Shelby Tube samples were collected across the failure piane in 2 of the 9 boreholes.
Conceptual and computer models were constructed to determine whether a predictive model could
be generated with UTEXAS modeling software. The results from this study are preliminary; however,
problems encountered in modeling the moderate to weathered, sheared Arapaho Formation confirm
the detachment planes observed in the boreholes.
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1. INTRODUCTION
1.1 REGIONAL GEOLOGIC AND SEISMIC HISTORY

The Rocky Flats Environmental Technology Site (RFETS) is situated on the western margin of the
Colorado Piedmont, an old erosional surface bounded by the eastern front of the Rocky Mountains
to the west and the High Plains section of the Great Plains to the east. The Piedmont slopes
eastward and is incised by drainages flowing from the Front Range into the Great Plains. The Rocky
Flats pediment was formed by erosion of Cretaceous (Laramie and Arapaho) bedrock formations,
and subsequent deposition of the Pleistocene Rocky Flats Alluvium atop the resulting eroded
surface. Rocky Flats Alluvium consists of alluvial fan deposits derived from the Front Range.

The claystone bedrock'slopes beneath the Rocky Flats Alluvium were exposed by continued stream
erosion through the pediment. Mass Wasting on these slopes probably commenced at about the
middle Pleistocene, shortly after the slopes were initially exposed (Shroba and Carrara, 1994). A
more detailed description of the geologic history and setting of the RFETS region is presented in the
Sitewide Geologic Charactenzation Study (EG&G, 1995).

Historic seismicity in the RFETS region is dominated by the swarms of earthquakes triggered by
injection of wastewater into a deep disposal well at the Rocky Mountain Arsenal (just north of Denver
and about 18 miles east of RFETS). This swarm occurred mostly between 1962 and 1967 and
included earthquakes of up to magnitude 5.3. The largest of these earthquakes occurred over a year
after injection was terminated. The earthquake hypocenters defined a previously unrecognized right-
lateral strike-slip fault or fracture zone about 16 km in length (referred to as the Rocky Mountain
Arsenal fauit in Kirkham and Rogers, 1981). Studies of these earthquakes have suggested that
natural tectonic stresses are present in this area and that the earthquakes would have occurred
eventually without being triggered by fluid injection (Kirkham and Rogers, 1981).

Prior to these events, the largest historic earthquake in the Front Range area occurred in 1882. This
event was felt in the Denver area with a Modified Mercalli intensity VII. Different studies place the
epicenter very roughly at locations ranging from 20 miles north to 60 miles northwest of Denver with
estimated magnitudes ranging from 6.2 +/- 0.3 (Kirkham and Rogers, 1986) to 6.5. These studies
include a magnitude 4.3 earthquake in 1981, just northeast of Denver, and a magnitude 4.0
earthquake on Christmas Day in 1994 about 30 miles south of Denver.

Several faults showing Quaternary displacement have been identified in the Front Range. These
faults include the Golden fault, a northwest-trending, steeply west-dipping reverse fault thought to
be at least 20 miles long. The northemmost extent of this fault is located approximately 4 miles west
of the OU 5 study area at RFETS. The fault shows evidence of movement sometime between
700,000 and 125,000 years ago (Kirkham and Rogers, 1981). Despite their low frequency of
historical earthquakes, many of the Front Range faults have extensive histories of recurrent
movement, some of which date to Precambrian time. The large total displacements that occurred
on some of these faults in Miocene-Pliocene time, and the relatively short geologic time since last
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movement compared to their total period of activity, suggest that future Holocene movements on
these faults are probable (Hansen and Crosby, 1982) A map entitled "Potentially Active Faulting
in Project Region" is shown in Figure 3.

Kirkham and Rogers (1981) estimated a Maximum Credible Earthquake (MCE) for the Eastern
Mountain (Front Range) seismotectonic province of Colorado to be within a range of a magnitude
of 6 t0 6.75. A magnitude 6.6 earthquake on the Golden fault at a distance of 4 miles from the OU
5 area would produce a peak horizontal rock acceleration of about 0.5 g at the site (estimated from
Seed and ldriss, 1983).

1.2 HISTORIC AND RECENT MASS-WASTING EVENTS ATOU 5

Most of the slopes along drainages in the Rocky Flats region are characterized by a very high
incidence of mass wasting compared to the surrounding area. This concentration of sliding is related
to the presence of weak claystone formations that underlie the majority of these slopes. Many of
the slides in the RFETS area probably have thicknesses ranging from 3 to 10 meters. Although
Shroba and Carritra reported (1994) slides as much as 30 meters thick.

As evidenced by large landslides in a 1937 pre-Rocky Flats Plant aerial photo, portions of the pre-
landfill slopes were unstable at the time of fill placement. Waste materials related to production
activities at the Rocky Flats Plant were dumped onto the slopes above Woman Creek in the general
area below Buildings 440 and 460. These areas of fill were collectively described as the "Old
Landfill." The waste was mixed with native sonls and presumably placed dlrectly onto the
unprepared, natural slopes.

Various episodes of mass wasting have occurred within and adjacent to the landfill, undermining the
stability of the fill and underlying materials. Potentially harmful chemical wastes are exposed during
these mass-wasting events. The primary directive of this study is to determine the stability of slopes
within the Old Landfill site. Secondary directives include the recommendation of design strategies
for the stabilization of all potentially unstable slopes. To accomplish this study, the geologic (i.e.,
soils, stratigraphy, and hydrogeology) and geotechnical investigation of the landfill focused on
historic information, field investigations, and laboratory data. ‘

1.3 GEOTECHNICAL DATA

Geotechnical investigations by the Department of Energy, EG&G Rocky Flats, and Rust
Environmental into the slope stability of materials within and near the "Old Landfill" in OU 5 include
information from the log booK entries made during drilling operations (Appendix 1), surface mapping
(Appendix 2), and geotechnical laboratory data. The log book contains: the number of blow counts
required to drive the sampler 2'; a complete description of the geology of samples taken from a split-
spoon, Shelby Tube sampler apparatus; samples designated for specific laboratory analysis as well
as the purpose for analysis; and anomalies encountered during the drilling event. The surface field
map is an integration of aerial photographic observations and interpretations and surface mapping
data compiled on a 2-foot contour topographic map. This map includes geological, biological, and.
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anthropogenic information for the purposes of a complete slope stability analysis. Geotechnical
- laboratory data from Advanced Terra Testing contains selected data from samples including:
Atterberg limits results (ASTM D 4318), specific gravity tests (ASTM D 854), unconfined compressive
strength tests (ASTM D 2166), moisture content analysis (ASTM D 2216), moisture and density
analysis (ASTM D 2216 and D 2937), modified Proctor compaction tests (ASTM D 1557), hydrometer
analysis and mechanical grain size analysis (ASTM D 422), -200 sieve-grain size analysis (ASTM
D 1140), triaxial shear tests TX/CUpp (ASTM D 4767) consolidation tests (ASTM D 2435), and direct
shear tests (ASTM D 3080).

The author's analysis of the laboratory data is included in Appendix 3. Included are data tables for
all. tests, Mohr Circle Diagrams constructed from cohesion © and angle of internal friction (¢) values
from Triaxial Shear Tests, and unconfined compressive strength tests.

The Preliminary Geologic Map is refined from the field compilation map by Rust Environmental and
is presented as a fold- out map in pocket 1. Colored geologic cross-sections A-A', B-B', C-C', D-D',
E-E', and F-F' (see Figures 2, 3, 4, 5, 6, and 7) are a compilation of geologic and geotechnical
information from boreholes along each line (Appendix 4). Cross-section A-A' is followed by
information from boreholes 59594, 59694, and 58994. Cross-section B-B' is followed by information
from boreholes 59794, 71194, 59294, and 59094. Cross-section C-C' is followed by information from
boreholes 56994, 57194, and 57094. Cross-section D-D' is followed by information from boreholes
56894 and 57494. Cross-section E-E' is followed by information from boreholes 56794 and 57694
Cross section F-F' is followed by information from borehole 71294,

Field .log book entries and geotechnical laboratory data on individual boreholes are compiled on
millimeter paper followed by the borehole data base. This compilation includes the selected .sample
intervals (hatched) for laboratory analysis, the laboratory analytical data, and pertinent data from the
field log book.

Conceptual slope-stability models of the Old Landfill site are constructed from cross-sections
provided by Rust Environmental. These conceptual models are entered into UTEXAS software for
correct locations of critical shear surfaces and factor of safety calculations. The model inputs and
outputs appear in Appendix 6.




SLOPES STABILITY STUDY

2.  GEOLOGIC AND GEOTECHNICAL EVALUATIONS OF CROSS-SECTIONS A-F

21 CROSS-SECTION A-A' (

Line A-A' is located on the OU 5 Preliminary Geologic Map (Appendix 2) near the western edge of
the Old Landfill which includes the geotechnical boreholes 59594, 59694, and 58994 (Appendix 4).
Borehole 59594 is in Rocky Flats Alluvium at the top of the terrace approximately 50' from the edge
of the natural terrace located in the 1967 aerial photograph. Borehole 59694 is located in Fill
materials 150' from the top of the Old Landfill edge and 30' north of the South Interceptor Ditch (SID).
Borehole 58994 is located in the Woman Creek floodplain 130' north of the new creek channel.

The subsurface geology is displayed in the geologic cross-section along A-A' (Appendix 4),which is
subdivided into five units. The deepest unit is the Arapaho Formation which grades from fresh to
moderately weathered at the upper surface. The Arapaho Formation is unconformably overlain by
the Rocky Flats alluvium in the terrace located on the left of cross-section A-A'. The Arapaho
Formation is unconformably overlain by the Woman Creek alluvium located on the right of the cross-
section A-A'. Slide materials from pre-1937 and 1951 mass-wasting events from the terrace edge
occur as coliuvium above the Arapaho Formation in the center of the cross-section. These materials
are overiain by anthropogenic activities including a road at the top of the terrace, land fill materials
dumped on Rocky Flats alluvium and colluvium, and the South Interceptor Ditch (SID) excavated
through the toe of the landfill material.

Cross-section A-A' intersects the water table of the landfill site along a thin saturated zone underiain
by weathered and fresh Arapaho Formation claystones that confine water movement to the upper
surface. From the water moisture data defining the saturated zones, it may be assumed that the
water moves below ground surface (bgs) along the upper terrace within the Rocky Flats alluvium
toward the Old Landfill and .downslope within the fill materials, colluvium, 1937 and 1951 slide
materials, and into the Woman Creek alluvium. The groundwater is shallow north of Well 59694.

The angle of repose of the initial shear-surface between the basal Rocky Flats alluvium and the
overlying fill matenals at the top of the Old Landfill varies between 22° and 15. The steeper slopes
grade downslope along a traverse of 120 into an approximately 5 sloped final shear-surface contact
between the older colluvium-slide materials and the moderately weathered Arapaho.

Borehole 59594 contains highly weathered claystones of the Arapaho Formation at the contact
between the Arapaho and the colluvium slide materials. Borehole 59694 contains moderately to
slightly weathered claystones at the contact. There were no fractures reported in the geotechnical
logs.

Geotechnical studies of one 2' soil interval from borehole 59594 include one Atterberg test, one soil-
moisture measurement, and three triaxial shear tests on Rocky Flats alluvium. Resuits of a 40.4
plasticity index and a 56.2% liquid limit indicate a high sensitive clay content and a moderate to high
resistance to mass- wasting events on low slopes. The sample contains 18.2% water and is from
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the saturated zone. Results of ¢ = 2000 psf, ¢ = 17.5 and an average .51 Skempton's pore pressure
parameter derived from the triaxial shear test measurements under field pore pressures indicate that
at 2000 psf overburden pressure failure occurs for these normally consolidated clay soils.

Geotechnical studies of selected soil samples from borehole 59694 include one Atterberg test in the
fill material, three soil-moisture measurements on selected fill samples, one moisture-density on a
~ selected colluvium/slide sample and an unconfined compressive strength test on one fill sample.
Results of a 32 plasticity index and 47.1% liquid limits from the Atterberg test indicate a low -
resistance to mass-wasting events on low slopes. Low-moisture contents of fill materials averaging
12.5% indicate a stable soil/moisture content at this time. A sample from the colluvium/slide material
contained 15.7% water at a depth of 14'. Results from an unconfined compressive strength test on
one fill sample indicates the maximum load of c = 1182 psf and ¢ = 0 at which failure would occur
. in near-surface fill materials.

2.2 CROSS-SECTION B-B'

Line B-B' is located on the OU 5 Preliminary Geologic Map (Appendix 2) in the west-central part of
the Old Landfill (the thickest part) which includes the geotechnical boreholes 59794, 71194, 59294
and 59094 (Appendix 4). Borehole 59794 is in fill materials at the base of the terrace approximately
80' from the edge of the 1951 head scarp located at the top edge of the Old Landfill. Borehole 71194
is one of two deep boreholes located in fill materials 5' downslope from borehole 59794. Borehole
59294 is located in the toe of the fill south of the SID and a small access road. Borehole 59094 is
located in colluvial materials at the toe of an old slide and adjacent to an old creek channel.
Borehole 71194 is drilled deep into the Arapaho Formation to determine whether mass wasting
occurred along deep fractures. :

The subsurface geology is displayed in the geologic cross-section along B-B' (Appendix 4) which is
subdivided into six units. The deepest unit is the Arapaho Formation which grades from fresh to
moderately weathered at the upper surface. The Arapaho Formation is unconformably overlain by
the Rocky Flats alluvium in the terrace located on the left of cross-section B-B'. The Arapaho
Formation is unconformably overlain by the Woman Creek alluvium located on the right of the cross-
section B-B'. Slide materials from pre-1937 and 1951 mass-wasting events from the terrace edge
occur-as colluvium above the Arapaho Formation which grade into the landslide materials. These
materials are overlain by anthropogenic activities including a road at the top of the terrace, land fili
matenials dumped on Rocky Flats alluvium and colluvium, an SID excavated through the toe of the
landfill material, and an access road adjacent to the SID. .

The cross-section B-B' intersects the water table of the landfill site along a very thin saturated zone
underiain by weathered and fresh Arapaho Formation claystones that confine water movement to
the upper surface. From the water moisture data defining the saturated zones, it may be assumed
that the water moves bgs along the upper terrace within the Rocky Flats alluvium toward the Old
Landfill and downslope within the fill materials, 1937 and 1951 slide materials, and into the WWoman
Creek alluvium.
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The angle of repose of the initial shear-surface between the basal Rocky Flats alluvium and the
overlying fill materials at the top of the Old Landfill varies between 25 and 30:.. The steeper slopes
grade downslope along a traverse of 150" into an approximately 5 final-shear surface contact
between the older colluvium-slide materials and the moderately weathered Arapaho Formation.

Borehole 59794 contains highly weathered claystones of the Arapaho Formation at the contact
between the Arapaho and the Rocky Flats alluvium materials. Borehole 71194 contains moderately
to slightly weathered claystones at the contact between the Arapaho Formation and Rocky Flats
alluvium. Borehole 59294 contains highly weathered claystones of the Arapaho Formation at the
contact between the Arapaho and the siltstone/slide colluvial materials. Borehole 59094 contains
highly to moderately weathered claystones at the contact between the Arapaho Formation and
overlying colluvium.

Borehole 59794 contains iron-stained fractured surfaces at 16.5 ft deep near the Arapaho/Rocky
Flats alluvium contact and 20'-23' deep in slightly weathered Rocky Flats alluvium. Borehole 71194
contains numerous horizontal fractures in the upper weathered Arapaho at 27' deep near the contact
of Rocky Flats alluvium. Additional fractures occur at 33'-35' ft oriented 30--60: to horizontal, at
37'-38' near vertical and at 43'-43.5' oriented 30.. Borehole 59294 contains fractures at 12'-14', at
15.4' with sharp contact, at 21' along strongly slickensided surfaces, and at 21'-29' with occasuonal
slickensided surfaces. No fractures were reported in borehole 59094.

Geotechnical studies of the 17'-18' depth sample from borehole 59794 include one Atterberg test
in the top of the weathered Arapaho Formation and one soil moisture-density measurement. Results
of a 33 plasticity index and 55.7% liquid limit from the Atterberg test indicate a low resistance to
mass-wasting events on low slopes. This sample contained 19.4% water.

Geotechnical studies of selected soil samples from 2' soil intervals from borehole 71194 include one
Atterberg test, one soil moisture-density measurement, and one direct shear test. Results of a 44.7
plasticity index and a 66.8% liquid limit indicate a high sensitive clay content and a moderate to high
resistance to mass-wasting events on low slopes. The samples from the weathered Arapaho
contains 16.5% and 22.8% water and are from the saturated zone. The peak shear strength and
the ultimate shear strength is measured at ¢, = 31.9 with a shear strength of 1390 Ibs./ft.: and c, =
26.4- with a shear strength of 1150 Ibs./ft.: respectively, for the upper weathered Arapaho Formation
materials in contact with Rocky Flats alluvium.

. Geotechnical studies of selected soil samples from borehole 59294 include three Atterberg tests,
two -200 sieve analysis measurements, two soil-moisture measurements, two triaxial shear tests,
and one direct shear test. Results of 30.4 plasticity index and 48.8% and 52.3% from the Atterberg -
tests on two soils from slide materials indicate a low resistance to mass-wasting events on low"
slopes. Results of 51.2 plasticity index and 70.5% liquid limit indicate a high resistance to mass-
wasting events on low slopes. The -200 sieve measurements indicate a high 97.1% and 97.6 % clay
size in slide materials and weathered Rocky Flats alluvium materials, respectively. These samples
contain high maisture contents of 17.5% and 19.7%, respectively, and are part of the saturated zone.
Results of ¢ = 0 psf, ¢ = 34.5 and a 0.41 Skempton's pore pressure parameter are derived from the
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triaxial shear test measurements under field pore pressures for these normally consolidated clay
soils. The single point analysis is not useful in determining the angle of internal friction or cohesion

of this material. Resuits of c =0, 0 and ¢ = 28.5, and ¢ = 30.5 are not useful in determining the
' angle of internal friction or cohesion of this material. However, a plot of all triaxial shear tests on
weathered and fractured-weathered Arapaho Formation materials reveals a maximum value of ¢ =
900 psf, ¢ = 22: can be obtained. The wide range in "best fit lines" indicate a wide variability in -
characteristics in the rock possibly resulting from the extent of weathering and fracturing in each
sample. The peak shear strength and the ultimate shear strength is measured at ¢, = 74.0 with a
shear strength of 4200 Ibs./ft.> and c, = 43.5 with a shear strength of 1200 Ibs./ft.: respectively, for
the upper weathered Arapaho Formation materials in contact with Rocky Flats alluvium.

Geotechnical studies of one 2' soil interval from borehole 59094 include one soil-moisture
measurement. The sample contains 15.1% water and is part of the unsaturated zone.

2.3 CROSS-SECTION C-C'

Line C-C' is located on the OU 5 Preliminary Geologic Map (Pocket 1) in the east-central part of the
Old Landfill which includes the geotechnical boreholes 56994, 57194, and 57094 (Appendix 4).
Borehole 56994 is located in fill materials 30' from the top of the terrace on a near 45° angle slope
surface. Borehole 57194 is the second deep borehole located in landslide materials 100' downslope
from borehole 56994. Borehole 57094 is located in a section of detached fill materials and in the
center of the thickest colluvium/landslide materials 2' south of the SID.

.The subsurface geology is displayed in the geologic cross-section along C-C' (Appendix 4) which
is subdivided into five units. The deepest unit is the Arapaho Formation which grades from-fresh to
severely weathered at the upper surface. The Arapaho Formation is unconformably overlain by the
Rocky Flats alluvium in the terrace located on the left of cross-section C-C'. The Arapaho Formation
is unconformably overlain by the Woman Creek aliuvium located on the right of the cross-section C- .
C'. Slide material deposits from pre-1937 and 1951 mass-wasting events near the terrace edge are
the result of one large landslide-event (1951) and muitiple small events (evident in the 1937 aerial
photograph) above the Arapaho Formation. The thickness of the slide materials is the most
prominent feature in cross-section C-C'. These materials are overlain.by anthropogenic activities
including a road at the top of the terrace, land fill materials dumped on Rocky Flats alluvium and
landslide materials, a SID excavated through the toe of the landfill material, and an access road
adjacent to the SID. A detached part of the fill materials indicate that 135' of downslope sliding
occurred from the time of fill material emplacement.

The cross-section C-C' intersects the water table of the landfill site along a thin saturated zone
underlain by weathered and fresh Arapaho Formation claystones that confine water movement to
the upper surface. Based on the water moisture data defining the saturated zones, the assumption
may be drawn that the water moves bgs along the upper terrace within the Rocky Flats alluvium
toward the Old Landfill and downslope within the fill materials, fill/slide materials, pre-1937 and 1951
slide materials, and into the Woman Creek alluvium.

The angle of repose of the initial shear-surface between the basal Rocky Flats alluvium and the

7
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overlying fill materials at the top of the Old Landfill varies between 15 and 10.. The gentle slopes
grade downslope along a traverse of 180' into an approximately 18 contact between the older
colluvium/slide materials and the moderately weathered Arapaho Formation. The slope curves
upward at a 3: final shear-surface angle near the toe of the slope and surfaces in the Woman Creek
area, 530' from the top of the landfill. This broad scale feature forms a broad arc as displayed in
cross-section C-C". A series of similar shaped arcs are present within the slide/colluvium materials.

" Borehole 56994 contains fresh claystones of the Arapaho Formation at the contact between the
Arapaho and the Rocky Flats alluvium. Borehole 57194 contains severely weathered claystones at
the contact between the Arapaho Formation and the wastefill/slide materials. Borehole 57094
contains moderately to slightly weathered claystones at the contact between Arapaho Formation and
colluvium/slide materials.

Borehole 56994 contains slickensides on 60 fracture surfaces at a depth of 24.8'. Borehole 57194
contains some 10 angle to horizontal, slickensided-fractures at a depth of 3.2'-4' in wastefill/slide
materials. Multiple fracture zones occurs within the Arapaho at the upper weathered surface
between 4'-5.3' depth, in weathered claystones with heavily iron-stained joint fractures with vugs
filled with gypsum present from 9.2'-10' deep, in fresh claystones in a breccia at 38.5'-39.5' deep,
and in fresh claystones at 73.5'-74.5' deep. Borehole 57094 contains some slickensides in fill
materials between 8.5-10.5' depth. A chaotic zone of colluvium/slide materials exist between
22'-34' depth. Tight-multiple fracture surfaces are observed in the upper moderately weathered
Arapaho Formation.

Geotechnical studies of selected soil samples from 2' soil intervals from borehole 56994 include four
Atterberg tests, three -200 sieve analysis tests, and five soil moisture measurements. Results of
nonplastic to 25 on the plasticity index and liquid limits of 35.4% to 43% are reported for wastefill
maternials. The samples from the wastefill are low in clay content ranging from 4.1-16.4%. Moisture
levels are measured at 0.3%-8.4%. Results of a 17.9 plasticity index and 34% liquid limit is much
lower than reported for Rocky Flats alluvium in borehole 59594 along line A-A’. This sample contains
28.2% of the clay sized fraction. Water content of Rocky Flats alluvium vary from 12.4-16.9% and
constltutes part of the saturated zone.

Geotechnical studies of selected soil samples from 2' soil intervals from borehole 57194 include two

Atterberg tests, two -200 sieve analysis.tests, and three soil moisture measurements. Results of

31.9 to 40.9 plasticity index and 68.0% and 53.5% liquid limits are reported for Arapaho Formation

materials. The samples from the Arapaho Formation contain 97.7% clay measured in two samples.
Moisture levels are measured at 21.1%-17.3% and are part of the saturated zone.

Geotechnical studies of selected samples from the adjacent boring.71494 include one triaxial shear
test and two direct shear tests. Results of c =0 psf, ¢ = 26.5: and a 0.17 Skempton's pore pressure
parameter are denived from the triaxial shear test measurements under field pore pressures for these
nomally consolidated clay soils. The single point analysis is not useful in determining the angle of
interal friction or cohesion of this material. This triaxial shear test of weathered Arapaho Formation
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materials is grouped with the analysis reported in cross-section B-B' in the geotechnical analysis of
borehole §9294. The peak shear strength and the ultimate shear strength is measured at ¢, = 74.0°
and 81.0- with shear strengths of 4200 and 4450 Ibs./ft.» and ¢, = 47.5¢ and 55.0- with shear strengths
of 1200 and 1050 Ibs./ft. respectively for the upper weathered Arapaho Formation materials in
contact with waste slide materials.

Geotechnical studies of selected soil samples from borehole 57094 include four Atterberg tests, one
-200 sieve analysis measurements, two soil-moisture measurements, and two triaxial shear tests.
Results of between 26.6 to 52.1 on the plasticity index and 26.6 to 72.9% from the Atterberg tests
on four soils from slide materials indicate a moderate to high resistance to mass-wasting events on
low slopes. The -200 sieve measurement indicate a moderately high 60.1% clay size fraction in slide
materials. These samples contain high moisture contents of 8.1% and 18.8% and separate the
boundary between the unsaturated/saturated zone. Results of ¢ = 1150 psf, ¢ = 15 and a 0.30
Skempton's pore pressure parameter are derived from the triaxial shear test measurements under
field pore pressures for these normally consolidated clay soils of the colluvium/slidé materials.

2.4 CROSS-SECTION D-D'

Line D-D' is'located on the OU 5 Preliminary Geologic Map (Appendix 2) in the central part of the Old
Landfill which includes the geotechnical boreholes 56894 and 57494 (Appendix 4). Borehole 56894
is located in slide/fill materials 5' downslope from the top of a scarp and 130' from the top of the
landfill. Borehole §7494 is located in a section of detached fill materials 20' south of the SID.

The subsurface geology is displayed in the geologic cross-section along D-D' (Appendix 4) which
is subdivided into six units. The deepest unit is the Arapaho Formation which grades from fresh to
severely weathered at the upper surface. The Arapaho Formation is unconformably overlain by the
Rocky Flats alluvium in the terrace located on the left of cross-section D-D'. The Arapaho Formation
~ is unconformably overlain by the Woman Creek alluvium located on the right of the cross-section D-
D'. Slide material deposits from pre-1937 and 1951 mass-wasting events near the terrace edge are
the result of one large landslide event (1951) and multiple small events (evident in the 1937 aerial
photograph) above the Arapaho Formation. These materials are overlain by anthropogenic activities
including a road at the top of the terrace, land fill materials dumped on Rocky Flats alluvium and
landslide materials, an SID excavated through the toe of the landfill material, and an access road
adjacent to the SID. A detached part of the fill materials indicate that 130' of downslope sliding
occurred from the time of fill material emplacement.

The cross-section D-D' intersects the water table of the landfill site along a very thin saturated zone
underlain by weathered and fresh Arapaho Formation claystones that confine water movement to
the upper surface. From the water moisture data defining the saturated zones, it may be assumed
that the water moves bgs along the upper terrace within the Rocky Flats alluvium toward the "Old
Landfill" and downslope within the fill

materials, 1937 and 1951 slide materia-ls, and into the Woman Creek alluvium. The groundwater is
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shallow south of the access road.

The angle of repose of the initial shear-surface between the basal Rocky Flats alluvium and the
overlying fill materials at the top. of the Old Landfill varies between 10 and 8. The gentie slopes
grade downslope along a traverse of 150" into an approximately 8 contact between-the older
colluvium-slide materials and the severely weathered Arapaho. The slope curves upward at a 6
near the toe of the slope at the final shear-surface and emerges in the Woman Creek area, 580' from
the top of the landfill. This broad scale feature forms a broad arc as displayed in cross-section C-C".
A series of similar shaped arcs are present within the slide/colluvium materials.

Borehole 56894 contains severely weathered claystones of the Arapaho Formation at the contact
between the Arapaho and the Colluvium. No fractures were reported in the borehole log.

Geotechnical studies of one soil sample from borehole 56894 include one 'Atterberg test and one
triaxial shear test. Results of a 41.8 plasticity index and 63% liquid limit is reported in the laboratory
data. The triaxial shear test for weathered Arapaho Formation is reported in cross-section B-B' in
the geotechnical analysis of data from borehole 59294.

2.5 CROSS-SECTIONl E-E'

Line E-E' is located on-the OU 5 Preliminary Geologic Map (Appendix 2) in the eastern part of the
Old Landfill which includes the geotechnical boreholes 56794 and 57694 (Appendix 4). Borehole
56794 -is located in fill materials 120' downslope from the top of the landfill. Borehole 57694 is
located in a section of slide materials 170' south of the SID.

The subsurface geology is displayed in the geologic cross-section along E-E' (Appendix 4) which is
subdivided into five units. The deepest unit is the Arapaho Formation which grades from fresh to
severely weathered at the upper surface. The Arapaho Formation is unconformably overiain by the
Rocky Flats alluvium in the terrace located on the left of cross-section E-E'. The Arapaho Formation
is unconformably overlain by the Woman Creek alluvium located on the right of the cross-section E-
E'. Slide material deposits from pre-1937 and 1951 mass-wasting events near the terrace edge are
the result of a large landslide event or multiple small events (evident in the aerial photograph) above
the Arapaho Formation. Small landslides have occurred in the body of the colluvium. These
_ materials are overlain by anthropogenic activities including a road at the top of the terrace, land fill
materials dumped on Rocky Flats alluvium and landslide materials, an SID excavated through the
toe of the landfill material, and an access road adjacent to the SID. A detached part of the fill
materials indicate that 85' of downslope sliding occurred from the time of fill material emplacement.

~ The cross-section E-E' intersects the water table of the landfill site along a very thin saturated zone
underiain by weathered and fresh Arapaho Formation claystones that confine water movement to
the upper surface. From the water moisture data defining the saturated zones, it may be assumed
that the water moves bgs along the upper terrace within the Rocky Flats alluvium toward the Old
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Landfill and downsiope within the fill materials, road fill, colluvium, 1937 and 1951 slide materials,
and into the Woman Creek alluvium. The groundwater is shallow south of the access road.

The angie of repose of the initial shear-surface between the basal Rocky Flats alluvium and the.
overlying fill materials at the top of the Old Landfill varies between 19 and 21-. The steeper slopes
grade downslope along a traverse of 75' into an approximately 15: contact between the older -
colluvium-slide materials and the severely weathered Arapaho. The slope curves upward at the final
shear surface at a 10 angle near the toe of the slope. The upper surface has two distinct slumps, one
within the colluvium-slide materials and one within failed moderately weathered Arapaho Formation
as is displayed in cross-section D-D'.

Borehole 56794 contains severely weathered claystones of the Arapaho Formation at the contact
between the Arapaho and the colluvium. Borehole 57694 contains severely-moderately weathered
claystones at the contact between the Arapaho Formation and Arapaho/slide materials. Iron-stained
fractures were reported in borehole log 56794 at a depth of 15.5-22 ft in the severely weathered
Arapaho Formation. Slickensides are reported at a depth of 10-11.5 and 14-14.5 ft in Arapaho/slide
materials. Iron-stained fractures at a 20- angle to horizontal with slickensided surfaces at 14.5 ft
depth are reported in the log book.

Geotechnical studies of selected soil samples from 2' soil intervals from borehole 56794 include two
Atterberg tests, one 200 sieve analysis tests, four soil moisture measurements, and one triaxial
shear test. Results of 43 to 34 on the plasticity index and liquid limits of 58% to 49.9% are reported
for colluvium materials. The sample from the colluvium contains 58.6% clay size fraction. Moisture
levels are measured at 14.8% to 31.5% which is the highest measured value in this study. Results
of c =0 psf, ¢ = 45.5 and a 0.22 Skempton's pore pressure parameter are derived from the triaxial
shear test measurements under field pore pressures for these normally consolidated clay soils. The
single point analysis is not useful in determining the angle of internal friction or cohesion of colluvium -
materials. :

Geotechnical studies of selected soil samples from 2' soil intervals from borehole 57694 include one
Atterberg tests, one 200 sieve analysis test, one soil moisture measurement and three triaxial shear
tests. Resulits of a 43.8 plasticity index and 65.6% liquid limit is reported for Arapaho Formation/slide
materials. The samples from the Arapaho Formation/slide materials contain 99.5% clay. Moisture
levels are measured at 13.1% and 23.6% and are part of the saturated zone. Results of ¢ = 360 psf,
¢ = 18 and a 0.37 Skempton's pore pressure parameter are derived from the triaxial shear test
measurements under field pore pressures for these normally consolidated clay soils of the Arapaho
Formation/Slide materials. '

2.6 -CROSS-SECTION F-F'

Line F-F' is located on the OU 5 Preliminary Geologic Map (Appendix 2) in the far eastern part of the
map outside of the Old Landfill which includes the geotechnical borehole 71294 (Appendix 4).
Borehole 71294 is located in slide materials 75' upslope from Woman Creek.
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~ The subsurface geology is displayed in the geologic cross-section along F-F' (Appendix 4) which is
subdivided into four units. The deepest unit is the Arapaho Formation which grades from fresh to
severely weathered at the upper surface. The Arapaho Formation is unconformably overiain by the
Woman Creek alluvium located on the right of the cross-section F-F'. Slide material deposits from
mass-wasting events near the terrace edge are the result of a small landslide event (evident in the
* 1937 aerial photograph) above the Arapaho Formation. The main feature in this cross-section is a
small slide in the colluvium. These materials are overlain by anthropogenic activities including an
access road at the top of scarp. '

The cross-section F-F' intersects the water table of the landfill site along a very thin saturated zone
underlain by weathered and fresh Arapaho Formation claystones that confine water movement to
the upper surface. From the water moisture data defining the saturated zones, it may assumed that
the water moves bgs along the upper terrace within the Rocky Flats alluvium toward the Old Landfill -
and downslope within the fill materials, colluvium, 1937 and 1951 slide materials, and into the
Woman Creek alluvium. The groundwater is shallow south of the access road.

The angle of repose of the initial shear-surface between the basal severely weathered Arapaho
Formation materials and the overlying slide materials near the toe of the Old Landfill varies between
8> and 6°. The gentle slope grades downslope along a traverse of 50 ft into an approximately 6
sloped contact between the colluvium-slide materials and the severely weathered Arapaho. The
upper surface has one distinct slumps cross-cutting an older slide above the severely weathered
Arapaho Formation.

‘Borehole 71294 contains severely weathered claystones of the Arapaho Formation at the contact
between the Arapaho and the colluvium/slide materials. Claystone slickensided surfaces occur at
60: angle to horizontal adjacent to colluvium in colluvium/slide materials. Abundant iron-stained
fractures were reported in the borehole log at a depth of 7.2 to 8 ft at the contact in the severely
weathered Arapaho Formation. Clay gouge occurs along a 20 angle to horizontal at 7.8
Oceasional polished-slickensided surfaces are found below 10' depth. Intensely fractured Arapaho
Formation with some slickensided surfaces found at a depth between 17.5-17.8 ft depth. Some
slickensided fractures are found along horizontal fractures at a depth between 24 to 28 ft. Some
slickensided surfaces are found at a depth of 33 to 33.5 ft.

- Geotechnical studies of selected soil samples from 2' soil intervals from borehole 71294 inciude two
Atterberg tests, six soil moisture measurements, and one triaxial shear test. Results of 43 to 40.7
on the plasticity index and liquid limits of 63.4% to 62.6% are reported for the severely to moderately
weathered contact of Arapaho Formation. One moisture analysis containing 7.5% water is reported
for one sample from the colluvium slide base. Moisture levels from samples taken from the Arapaho
Formation are measured at 7.5% to 19.4%. Resuits of ¢ = 0 psf, ¢ = 55.5° and a 0.38 Skempton's
pore pressure parameter are derived from the triaxial shear test measurements under field pore
pressures for these normally consolidated clay soils. The single point analysis is not useful in
determining the angle of internal friction or cohesion of colluvium materials. This triaxial shear test
of weathered Arapaho Formation materials is grouped with the analysis reported in cross-section B-
B' in the geotechnical analysis of borehole 59294.
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3. SLOPE STABILITY AND CRITICAL SHEAR SURFACE MODELS
31  UTEXAS 2-D SLOPE STABILITY MODEL

A joint venture task group of the Computer Applications in Geotechnical Engineering (CAGE) and
the Geotechnical Aspects of the Computer-Aided Structural Engineering (G-CASE) projects was
tasked in 1984 by Headquarters, US Army Corps of Engineers (USACE), to develop a slope stability
package "standard" suitable for Corps-wide use. UTEXAS program was adopted in 1986. The basis
of the UTEXAS Program employs the mechanics of limit equilibrium procedures in the study of two-
dimensional slope-stability analysis. The three force equilibrium procedures include the wedge
method described in the Engineering Manual (EM) 1110-2-1902 (Headquarters, Department of the
Armmy 1970) and two procedures that use the method of slices. These force equilibrium procedures
use the Corps of Engineers' Modified Swedish side-force assumption of parallel side forces at a
user- specific inclination, EM 1110-2-1902 (Headquarters, Department of the Army 1970), or Lowe
and Karafiath's side force assumption (1960). The mechanics of Bishop's Simplified Procedure
* (Bishop, 1955), and Spencer's complete equilibrium Procedure (Spencer 1967) are also employed
in UTEXAS. The various cases of slope-loading conditions (i.e., steady seepage, sudden
drawdown), characterization of material properties, and internal water-pressure determinations are
not covered in this model.

This report contains the calculation of a factor of safety F, and attempts to calculate the critical shear
. surfaces for geologic materials along the OU 5 northern slope in the Old Landfill site.

The Factor of safety £ in this prograrﬁ is defined with respéct to shear strength as
s
F= -

s = available shear strength
T = shear stress required for just-stable, static equilibrium

The shear strength is expressed in terms of the Mohr-Coulomb failure criteria.

3.2 CONCEPTUAL AND SLOPE-STABILITY MODELS OF THE "OLD LANDFILL"
Conceptual models are drawn from cross-sections constructed by Rust Environmental (Appendix
5). Approximate critical shear surfaces and radii of circles are assigned for model recalculation and

relocation. Geologic materials are assigned cohesion and angle of internal friction values from the
triaxial shear test data.
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Although the above conceptual model parameter data are assigned to the input model in the
idealization phase of this study, the model did not accept the decrease in internal friction values in
the Arapaho Formation. The models (Appendix 6) constructed with UTEXAS software did not
complete the iterations phase of the program. '

Although UTEXAS software has calibration capabilities for seismic earthquake data, the model would
not accept new information beyond the initial input.
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4. DISCUSSION AND CONCLUSIONS

Cross-section profiles drawn through the borehole data indicate a correlation between the

" fractured, weathered Arapaho Formation detachment surfaces along critical shear surfaces. -

These shear surfaces coincide with thin saturated zone materials above the weathered surface,

and support the position that shear occurs at this juncture. Low internal friction values from the

Triaxial shear tests on materials in this region indicate that these are failed materials. Therefore,
mass wasting is endemic to slopes underlain by claystone bedrock in the RFETS region.

Based on these observations, the assumption may be made that shallow groundwater drains
onto the landfill area slopes from the lower Rocky Flats Alluvium, variably saturates the lower
portions of surficial deposits (colluvium and fill), and either ponds within depressions in the
weathered claystone or drains further downslope along the top of claystone. This shallow
groundwater contributes to slope instability. The UTEXAS model indicates that failure occurs
within this zone.

Evidence of detached slide materials and rapidly truncated lithologies in the center of the Old
~ Landfill indicate sheared lithologies have been translated downslope. Mass wasting of fill and/or
colluvium atop claystone has occurred within the landfill area.

Deeper landslides, with failure surfaces oécurring in moderately weathered claystone, have

occurred within the OU 5 study area and have also been documented throughout the RFETS
region. It appears that moderately weathered claystone should be considered potentially
unstable wherever adverse slope conditions occur. Potentially unstable material of the fractured
and weathered Arapaho Formation encountered during this investigation Iocally occurs to depths
of up to about 35' below ground surface within the landfill area.

The potential for sliding in the landfill area was increased as a result of RFP activities, which
included the placement of loose fill and drainage outfalls on naturally unstable slopes; however,
the existing slides and potentially unstable bedrock which characterized the pre-landfill area
slopes still dominate the general instability of the study area. Any engineering solution to
stabilizing these slopes must address the potential for sliding within the deeper, moderately -
weathered Arapaho Formation bedrock.
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on

Transcription of notes dated 12/1/94 (Page 1)
GEOTECHNICAL NOTES

General

Boring 57394

Located near Woman Creek south of landfill
Elevation TBD . _ :
Advance boring using 3.25" IDHSA

Sampled Using Cal Mod

Total boring depth:

Water 2.0'

Drilling Contractor - Boyles Brothers / Rig -~ Mobile Drill B-57

12/01/94
Lithologic Description

0~0.5' top soil

0.5-2' sandy gravel, some silt, tr clay

Cal. Mod 7/20/17/10 @ 0-2' recorded 1.1'/2.0' brown, moist, (GM),
dense sandy gravel with occasional cobble

Cal. Mod 7/20 @ 2-3' recorded 1.0'/2.0' saturated @ 2', as above
(brown dense) (Page 2) sandy gravel, some silt, 'little clay (GM)
Cal. Mod 18/50-2" @ 3.0'-3.7' recorded 0.5'/0.7' saturated, brown,
very dense, sampler refused on cobble

Cal. Mod 45/40/50-5" @ 4.0-5.5" recorded 1.8'/1.5' slough at top of
sampler**** sandy silty gravel (GM), little clay, brown, saturated
*xx*note: typically tough drilling from ground surface to 5.5' due
to gravel and occasional cobbles.. Drilled from approximately 3 pm
to 4 pm and stopped for the day. ' . .

Summary: With the exception of surficial topsoil, soils consist of
silty sandy -dgravel with 1little clay (GM) Soils were Dbrown,
saturated-at 2', and dense to very dense.

12/1/94 MLY

(Page 3) 12/2/94 )

Continuation of Geotechnical Notes for Boring 57394

Cal Mod 17/23/23/23 @ 5.4'-7.4' recorded 1.0'/2.0' upper 6" of
retained sample consisted of upper soils, namely silty sandy
gravel. Bottom 6" consisted of a moist silty clay (CL) with some
gravel, 1little sand, brown to grayish-brown (mottled), stiff cCal
interface €@ 6.9' ([residual soil, heavy 'iron stain, 7-9'] 3" ST @
7.4-9.9' recorded 1.3'/2.5' pp 2.9 test torrage 0.45 Kg/cm? Gray
weathered claystone, silty clay (CL), smooth drilling to clean out
borehole from 7.4-10.0"'.

3" ST @ 10.0'-12.0' recorded 1.9'/2.0' pp 3.7 test torrage 0.5
Kg/cm2 . L.

(Page 4) ***note generally friable, locally plastic

9'- 18' moderately to highly weathered, soft, iron stained varies
from cobbly-ser weathered clay soil (soil like-no structure) to
moderately weathered dark gray claystone .

Cal Mod 9/14/23/40 @ 12.0-14.0' recorded 2.0'/2.0' estimate
interface between ser weathered clay to moderately weathered




claystone @ 11.0 :
Cal Mod 10/24/30/45 @ 14.0'/16.0' recorded 2.0'/2.0' dark gray
moderately weathered claystone; intermittently iron stained

Moss sampler (continuous core w/split spoon) 16.0'-18.0' recorded
1.7' mostly dark olive gray hard drilling @ 19', rare iron

staining), less weathered (moderately) from 18' to 18.7', thick,

moist less stiff (pp 2.75) dark gray @ 18.7', 18.7' to 20' moderate
light gray; slightly weathered, friable, soft, shows horizontal
lamiantions (bedding), dry hard (soil), 20'-21.8' black moist,
plastic, no apparent iron staining (slightly weathered?) soft,
carbonaceous, stiff-very stiff (variable),

(Page 5) (bag sample) BHOO12SAS Moss (21'=-21.5') 20' to 22' 21.8'-
23.0' moderately gray, damp, slightly weathered, friable,'soft,
apparent rock structure (tight hairline fractures (60-80% @
approximately 23' with no iron stain on fractures, occa51onal black
charcoal/organlc flecks [total depth at 23')

Rick Harlan 12/2/94

12/2/94 Friday (Page 6)

Rick Harlan on-site @ 7:20 AM

Met with Scott Hollowell

(1) respirator fit test )

(2) obtained dosimeter, respirator
(3) had Pre-Er meeting @ ASI trailer

Met Mark Yaskanin at boring 57394, at aprfoximately 9:30 AM. Took.

over logging for last portion of hole, from 16' to total depth at
23'. relogged 57394 (see following pages 7, 8, 9, and 10).
Finished drilling 57394 @ 12:30 PM. .Checked hole locations along
west creek with Paul Jordan. Left site at 3:35 PM. Returned to
Bloomfield.

(Page 7) (Boring 57394)"

Location: near Woman Creek, south of landfill toward the east end
Mobile B-57 Drill rig Boyles Brothers

Advance hole with .3.25' ID Hollow Stem Augers

Drive sampling with 3" Shelby Tubes ,
Moss System (pushing 2.4" ID split barrell (Mod. Col.] sampler.
Note: Cal. Mod. used without liners. Samples placed in cardboard
core boxes, except for Shelby Tubes and occasional plastic bag
samples.

Water first encountered at approximately 2' bags

Drilled 12/1-2/94 '

™D @ 23.0'

(Page 8)

Topsoil ‘ - 0 - 2' Cal Mod.
Alluvium 7/20/17/10
0.5-6.9' SANDY, SILTY GRAVEL (GM): rec. 1.1/2.0
brown; moist; medium dense-dense; 2'-3' Cal. Mod.
fine to coarse gravel, occasional 17/20

cobbles. rec. 1.0/1.0




wet at 2.0'

yellowish, brown below approx. 3'

Arapahoe Formation

6.9-9' CLAYSTONE/LEAN CLAY (CL):
mottled yellow brown, gray brown,’
moist; stiff-very stiff. "Rock"
properties: severely weathered to
residual soil; plastic; soft.
Includes occasional rounded
coarse sand to fine gravel

(Page 9)

9'-18' CLAYSTONE: variably mod.-
dark, olive gray, gray brown;
varies from highly-severely
weathered (soil-like, w/out
apparent structure) to mod.
weathered w/ discernable  -rock
structure; friable locally
plastic; soft; appears mostly
massive (ie, few apparent joints
or bedding surfaces).
Intermittent orange iron staining.

18'-18.7' CLAYSTONE: mostly dark
olive gray ([rare iron stain]; mod
weathered; friable;soft;

1" thick, very moist,dark olive
gray (CC-CH), very stiff (?~pp=
2.75, but appears softer) at 18.7'

18.7'-20' CLAYSTONE: H.-mod. gray;

slightly weathered;friable;soft.
Shows some horizontal laminations
(spaced approx. .125-.25" bedding)

.20'-21.8' CLAYSTONE: black;

slightly weathered;no iron stain;
plastic;soft; carbonaceous,

Soil Propertles Sstiff-very Stiff
(varies) ;moist; hlghly plastic;
(CH-OH) .

(Page 10)
21.8'-23' CLAYSTONE: mod. gray;
slightly weathered;friable;soft;

3'-3.7' Cal Mod
18/50/2" .

refused on cobble
rec. 0.5/0.7

note: generally rough
drilling, 0'-5.5"
4'-5.5' Cal Mod
45/40/50/5"

rec. 1.4'/1.4"

12/1-12/2

5.4'-7.4"' Cal Mod
17/23/23/23
7.4-9.9' push 3"
Shelby-pp 2.9 tsf
torvane 0.45 Kg/cm?
*measured at approx.
8.7' bottom.of tube
rec. 1.3'/2.5"

smooth drilling to
clean out hole,
7.4' to 10!
10'-12"' push 3"
Shelby pp=3.7 tsf
tv=0.5 Kg/cm’

rec. 1.9'/2.0"
12'-14"' Cal Mod
9/14/23/40

rec. 2.0/2.0
14'-16' Cal Mod
10/24/30/45

rec. 2.0/2.0
16'-18' Moss
(pushing Cal.Mod.)
rec. 1.7-2.0
18'-20' Moss

rec. 1.8/2.0

20'-22' Moss
rec. 2.0/2.0

. Bag sample 21'-

21.5"

22'-23' Ccal. Mod.
35/65




several tight,hairline fractures
(60-80% ;without iron staining;

en 23'; occ. black organic flecks
(charcoal). Soil Prop.: CL-CH,
damp, hard. Terminate hole @ 23'

Grout Backfill via Tremie.

(Page 11) Monday 12/5/94
on-site @ 7:45

H&S person for driliing is out sick,

still need decontamination.
when ready to drill.
12:00 PM.

Paul Jordan.

(Page 12) Boring 58994
Location: Woman Creek, 35'
toward west end of landfill).
Mobile B-57 drill '
Boyles Brothers
Advance hole with 3.25"
Cal Mod drive sampling
Push 3" Shelby Tubes
Moss System

Left RFP @ 8:00 AM.
Commenced drilling 58994.
site @ 4:00 PM, after checking central slide boring locations with

SW of -

refusal at 23
rec. 1.0-1.0

Drilled to TD @ 18.3°'.

Well 59393

ID Hollow Stem Augers

*x*x*Thin layer water perched on claystone € 5'

Drilled 12/5/94

D @ 18.3"

-(Page 13) 58994 cont.

0'-0.1' Topsoil: grass roots, silt 0'-2' Cal Mod
ALLUVIUM 6/13/22/35
0.1'-5' SANDY, SILTY GRAVEL (GM) rec. 0.5/2.0

H.-moderaately- browm;damp;med.
dense; fine-coarse grained,
subrounded gravel;occasional
cobbles to 4"+;

dense below approx. 2'

trace free water @ 5'(perched on
weathered claystone

ARAPAHOE FORMATION

5'-APPROX. 6.5' CLAYSTONE/LEAN
CLAY (CL): mottled yellowish brn.
gray;moist-v. moist; stiff "Rock"
properties:severely weathered
(residual soil) ;plastic;soft.
approx. 6.5'-16' CLAYSTONE: motl.
gray,yellowish brown;mod. to hly.
weathered;plastic-friable;soft;
shows rock structure(iron stained
joints, bedding-some thinly
laminated). Soil Properties: moist
hard;mod-high plasticity (CL-CH).

attempt Cal Mod

@ 2';refusal (bounce)

@ 2';drill out to 2.8
2.8'-3.7' Cal Mod
24/50/5" ;refusal

rec. 0.5/0.9

4.3/6.3' Cal Mod
17/9/11/18 :
pp=1.75 tsf @ 5.5'
rec. 5.5'-2.0
6.3'-8.8' Push Shelby
Tube pulled off head
augered past to 9.3
for rec.;rec. 1.6/2.5
pp=4.0;tv>1.0 Kg/cm?
9.3'-10.8"'" Cal Mod
13/25/39

drill out to 11.1'-12.4"'.
Push Shelby read down

needs to. be replaced; augers
Paul Jordan will call me at Broomfield
Return to RFP @ approx.

(at top of'slope,




Includes some sandy siltstone (ML)
laminae (bedding appears hor.)

(Page 14) 58994 cont.
approx. 6.5-16' CLAYSTONE; mostly
sandy siltstone (ML), v.f. sand,
from approx. 13.5'-14', mostly
lean clay (silty claystone) from
approx. 14'-16"
abrupt weathering change

@ 16°
16'-18.3"' CLAYSTONE: gray;sltly
weathered/fresh;friable;soft;
massive? no apprent bedding.
Soil Properties: damp;hard;mod.
plastic (CL).
Terminate hole @ 18.3!
Grout backfill via Tremie.

(Page 15) Tuesday 12/6/94

Arrived at Bloomfield at 8:15 AM;
leave for drilling @ RFP.
RFP @ 1:45 PM.

2:45 PM. :
tomorrow. Left site at 4:45 PM.
(Page 16) Boring 57794

Snowing heavily.
On-site at 2:15 PM.

pressure up to 8000 #'s
pp=4.5 tsf+ [bottom of
tube slightly dented]
tube pulled off;drilled
out to 13.3' to rec.
rec. 1.3/1.3.

13.3'-14.1 Cal Mod
29/50/4" refusal
rec. 0.8/0.8

drill out to 14.3'
14.3-16.3"' Moss
harder drilling

@ approx. 16!

rec. 2.0/2.0
pp=4.5+
16.3'-18.3"
pp=4.5"'+

Moss

awaiting call from Paul Jordan to

Left Broomfield for
Commenced drilling 57794 at

Drilled to 8'; driller left early to obtain equipment for

Location: Lower (S) slope below west end of landfill; 30' southwest

of well 61293.
Mobile B-57 drill
Boyles Brothers

Drill w/ 3.25" ID Hollow Stem Augers

Cal Mod Drive Sampling
Push 3" Shelby Tubes
Moss System )
Water not encountered
Drilled 12/6-7/94

™D @ 29!

(Page 17) 57794 cont.

0'-0.1' Topsoil; roots, slty clay
COLLUVIUM- .
0.1'-6.8" SANDYCLAY (CL):dark brn.

moist;firm;f.~-crs. sand,some fine
gravel;occasional roots

mod. organic to 0.5'
-mod. brn.;damp;stiff;
"below 0.5 :

v. stiff;mottled orange (heavy
iron staining) below approx. 2°
occasional cobbles below 5.5

0'-2' Cal Mod

5/13/14/18

rec. 2.0/2.0 .
2'-4' Cal Mod : g
17/22/28/27

rec. 2.0/2.0

bag smpl. 2.0-2.5"

4'-5.8' push Shelby

rec. 1.8/1.8

v. hard push;refusal
@ 5.8' bottom of tube )




e badly dented .
: 6'-8' Cal Mod

ARAPAHOE FORMATION 30/22/14/21

6.8-8'! CLAYSTONE/FAT CLAY (CH): ‘(eased @ approx. 6.8')
mottled H. Gray, yellowish brn.; rec. 2.0/2.0

moist; stiff;. "Rock" Properties: 8' 12/6/12/7

severely weathered;plastic;soft. 8'-10.5' Push Shelby

approx. 8'-27' CLAYSTONE: mostly rec. 2.3/2.5%*
mod. gray, some orange (iron stn.) pp=3.5 tsf @ 10.3'
mottling;mod. weathered;friable to 10.5'-12.5' Cal Mod

plastic;soft;some rounded iron 15/21/34/60
concretions up to 0.5" ¢;massive. rec. 2.0/2.0

Soil Properties: damp;v.stiff;mod. *steady push up to

: 2,500 psi

(Ppage 18) 57794 cont.

approx. 8'-27' CLAYSTONE (cont.) 12.5'-15' Push Shelby*
plastic (CL), locally 'CH rec. 2.5/2.5
generally lean clay/ "silty pp=4.5+ @ 15'
claystone". *push up to 3,300 #'s
slightly less weathered (still (rig down pressure)
mod.),friable,displays some 15'-17"' Moss

fracturing. Soil Properties: hard rec. 2.0/2.0
(soil) below approx. 14°'. '
locally displays subhoriz. bedding 17'-19' Moss

laminations, w/ iron stained rec. 2.0/2.0
surfaces), some carbonaceous 19'-21"' Moss
material (charcoal), rare,thin-  rec. 2.0/2.0
v. thin silty sandstone laminae. 21'=23"' Moss

‘ rec. 2.0/2.0

harder, damp to moist below 23! 23'-25" Moss
: rec. 2.0/2.0

25'-27"' Moss

rec..2.0/2.0

27'-29' CLAYSTONE: mod. gray; harder drilling below
slightly weathered/fresh;friable; approx. 23'
soft;massive. Soil Properties: 27'-29' Moss
damp;hard;mod. plastic; (CL- rec. 2.0/2.0

"silty claystone").

Terminate @ 29'; grout backfill via Tremie.

(Page 19) Wednesday 12/7/94
On-site at 7:50

Continue drilling 57794

Complete to TD € 29', @ 10:45 AM
Left site for Broomfield @ 11:40 AM

(Page 20) Thursday 12/08/94
On site .@ 7:55 AM. Meeting in T 891C with EG&G & ASI personel to

" discuss using dozer to assist drill with access to - control side

hole. Conclusion: will place road fill with loader, through rough
slope areas, to access slide hole (57194) from east end of
landfill. Anticipate 1-2 weeks before various permlts, etc. are

'secured and road ready for access.




-molist clay (CL-CH),

Checked.remaining hole locations with Paul Jordan.

Cleaned hole ' '

59694, with Marcia (96 moved from original location). Other hole
locations look ok. Commence drilling 59594 @ 12:45 PM. Drilled to
24' deep.- Left RFP @ 4:15 PM.

(Page 21) Boring 59594
Location:
just North of west side. 75!

Moblle B-57 drill
Boyles Brothers

Cal Mod Drive Sampling

Push 3" Shelbys

Moss System

Water first encountered at 32';
Drilled 12/8-9/94
TD 41'

Install Piezometer:
26)

Installed 12/14/94

' (Page 22) Boring 59594 cont.

0'-0.1' Topsoil: roots, silt.

ROCKY FLATS ALLUVIUM

0.1'-0.5'" SILTY GRAVEL (GM) :dark
brn.;damp;f.-crs.; organics.
0.5'-22"'. SANDY, CLAYEY GRAVEL (GC)

yellowish,brown, reddish-brown;
damp-moist (fines) ;generally
appears dense (material is too
coarse for accurate PR from drive
sampling);f. to crs., subangular-
subrounded (mostly qgtzite), occ.
cobbles;f. to crs. sand; clayey
sand (SC) from approx. 7' to 7.3".

GC, broken, angular* rock

(gqtzite) with in greenish-gray,
approx. 8.5-9!
*fragmented via sampling

traces moist-v. moist, greenish-
gray clay (CL-CH) from 8.5' to 22!
med. dense? clayey sand,f. to crs.
from approx. 10'-10.5"

Cobble (fragmented rock) from
10.5'-11"

(Page.23)
0.5'-22"

59594 cont.
SANDY,CLAYEY-GRAVEL (cont)

screened from 37.6"'

Atop Rocky Flats Terrace toward west end of landfill;
north of flat terrace edge.

. Drill with 3.25" ID Hollow Stem Augers

measured @ 29.5'

to 27.6' (dtails on page

0'-2' Moss
rec. 2.0/2.0

2'-2' Cal Mod
refusal (bouncing)
@ 2!

2'-4' Moss

rec. 1.5/2.0
(gravels pulverlzed by f
drill action)

4'-6' Moss ' 1
rec. 1.3/2.0 ) _ o
Note: v. slow, grinding, . 1

rough drilling from 0'-22"
6-8' Moss rec. 1.5/2.0. '
8.5'-8.9' Cal Mod

refusal 50/5" (retain

bag sample) *

8.9'-10' Moss

rec. 0.5/1.1

10'~11' Cal Mod
15/95/6";refusal 11'

rec. 1.0/1.0

11'~-12' Moss

rec. 1.0/1.0;bag sample
12'-14"' Moss.

rec. 1.6'/2.0"

14'-16"' Moss
rec. 1.2/2.0




- : 16'-18' Moss
Co rec. 1.4/2.0
18'-18.2" Cal Mod .
60/2": refusal (bouncing)
rec. 3" cobble

Note: bulk sample, 0-22', wedged in shoe.
contains pulverized rock (gravels 18.2-20' Moss
pulverized by drilling action); rec. 1.0'-1.8"
appears finer grained than in 20'-22' Moss
place material. ‘ rec. 1.0/2.0
22'-25' SANDY CLAY (CL-CH): 22'-24"' Moss
yellowish,brown,some gray mottling rec. 2.0/2.0
moist;v.stiff, f.-crs. sand. . pp=2.5 @ 23!

hard below approx. 24' =4.0 @ 24'
approx. 25'-26.5' CLAYEY SAND(SC): 24' 12/8, 12/9
mottled gray, yellowish-brn.; retain bulk sample
moist;dense;f.-crs.; 30-40% mod. of cuttings, 0-22'
plastic fines . (in metal bucket)

24'-26.5' push Shelby
rec. 2.4/2.5
: pp=4.25 tsf @ 26.4'
26.5'-32' SANDY CLAY (CL), some 26.5'-27.5' Cal Mod

CLAYEY SAND (SC): yellow brown, 28/60/6" refusal
some gray mottling; moist; v. 27.5'-28"' Moss*
stiff-hard;f.-crs. sand; occ. rec. 0.5-0.5
o . gravel and cobbles. 28'-30' Moss
. rec. approx. 1.2/2.0
” . pp=4.5 tsf @ 27
(Page 24) 59594 (cont.) ‘ 30'-32' Moss
Weathered CLAYSTONE (displaced rec. 1.2/2.0
block?) from 31.3' to 32' 32'-34"' Moss
(claystone is probably detrital; rec. 2.0/2.0
block is dry). ' wet @ 32'"

32'-35' poorly graded SAND, CLAYEY 34'-35' Cal Mod
SAND (SP-SC): yellowish-brown; wet; *5/105/6";refused

dense-v. dense; f. grained. *5 blows probably
35'-36' SANDY SILT (ML): gray-brn. from clean sands that
mottled orange;wet;v. dense;v. f. flowed into the auger
sand; 35-35.8' SPT 38/50/3"
36'-37.5' poorly graded SAND- refused; rec. 0.8/0.8
CLAYEY SAND (SP-SC): as above, retain bag sample
32'-35"' (*possibly slowly) 35.8-38' Moss

rec. 2.2/2.2
pp=4.5 @ 37.7'
38'-38.9'push Shelby

refusal
ARAPAHOE FORMATION (6,000 psi down press.)
37.5'=-37.8' CLAYSTONE/LEAN CLAY rec. 0.9/0.9;bent tube
(CL): yellowish-brn., orange,gray 38.9'-41' Moss
- (layered, mottled); damp-moist; sampler stuck in augers;
a hard. "Rock" Properties: highly broke wireline trying to pull;
.' weathered;plastic;soft. trip out augers

37.8'-41' CLAYSTONE (CL):mottled rec. 0.5/2.0




gray/yellowish-brn.;mod. wthered.; (upper sampler packed with
: ' o slough)

(Page 25) Frlday 12/9/94 :

On-site @ 8:00 AM waiting for ASIrig personel to arrive, and
continue drilling 59594. ‘Continue drilling at 10:00 AM. Completed
hole at TD 41'. Left RFP at 3:45 PM. Will install monitoring well
on Monday AM. :

(Page 26) s U
37.8'-41' CLAYSTONE (cont.); plastic
friable;soft;displays some thin
laminations (iron and manganese
stained bedding, sfcs., approx.
horizontal). Soil Properties:
damp;hard;lean clay (CL-"silty
claystone'). Includes some v. f.
silty-sandstone laminae. ‘
Terminate @ 41'

Install monitoring well: 12/14/94
caved material, 41-40' :
#16/40 sand, 40'-25.5"

Bentonite (pellets) 25.5'-23.5'
Bentonite grout slurry 23.5'-0

2" Blank PVC 39.6'-37.6'

2" .010" slotted

PVC screen 37.6'-27.6'

2" Blank PVC 27.6'- surface

(Page 27) Monday 12/12/94

On-site at 8:15 AM. Drill crew still repairing winch/wireline;

won't be ready to install well until late AM. Laurie Host (ASI)

will call me at Broomfield when ready to ream hole. ' Left RFP for

. Broomfield at 9:00 AM. Return to RFP at 11:00 AM. Hole eamed to
~15'; broke A-rod on auger plug. Left RFP ‘at 1:45-PM. '

(Page 28) Tuesday 12/13/94

On-site at 12:45 PM. Laurie Host said drill crew will be ready to
install well at 2:00. Crew .unable to install well, due to sand
bailer needing decontamination (decon can't be performéd until
tommorrow AM). Well installation will probably commence Wednesday
at 8:00. Discussed piezometer installation requirements with Mark
Wood-the geotech (EG&G). Piezometers will also be used for water
sampling, thus need to be installed with 2" casing (this requires
reaming out the borehole  with larger diameter augers prior to
installation). Left site at 4:00 PM. :

(Page 29) Wednesday 12/14/94
On-site at 8:25. Jeff (ASI) informed me that the geotech rig may
be shut down next Mon. and Tues. due to a lack of H&S personel.

Called Scott Hollowell to inform him of this. Commenced well
installation at 59594, at 9:15 AM. . Observed well construction
through placement of 2' bentonite pellet seal. Left RFP for

Broomfield at 11:20 AM. Attended RCRA and HAZCOM CBT at




Interlocken in the PM.

(Page 30) Thursday 12/15/94 _ '
On-site at 8:15 AM. Auger decon. proceeding; rig won't be ready to
drill next hole (57094) until late AM at the earliest. Completed
RCRA review/checklist. Left RFP @ 10:15 AM. Returned to site at
11:50 AM. Hole 57094 has been designated in an RCA.

Commence drilling at 3:35 PM, at 10.5' ‘deep; frisk out from RCA.
Left site at 4:30 PM.

(Page 31) Boring 57094

Location: N. edge of road along Surface Interceptor Ditch (SID),
east portion of landfill (along section line through east slump).
Mobile B-57

Boyles Brothers '

Drill with 3.25" ID Hollow Stem Auger

Moss Sampling

Cal Mod Drive Sampling

3" Shelby Tube (Push)

Water encountered at 32' perched on cs surface at 34!
Drilled 12/15-16/94 -

TD @ 40'

Installed piezometer, 12/17/94

Note: samples re-examined/ re-interpreted 2/2/95.

(Page 32) Boring 57094

ROADFILL (replaced waste fill) 0'-2' Moss
0'-4.5' SANDY, CLAYEY GRAVEL (GC): rec. 1.2/2.0
mixed dark brn., mod. brn., 2'-4' Moss
yellowish-brn. ;damp;moist (var.); rec. 1.7/2.0
appears med. dns., f.-crs. gravel; 4'-6' Moss

. rec. 1.7/2.0
" v. easily drilled-
from 5'-6'retain bag
sample from 5'-5.5"
FILL . . 6'-8.4"' Push Shelby
4.5'-7.5" CLAYEY SAND (SC): dark easy push to 7.5'
brn.;v. moist- wet;*loose;f.-crs.; grad. harder to 8. 4
30-40% mod. plastic fines. rec. 1.6-2.4
7.5'-8.5"'" SANDY CLAY (SC): dark *moisture from SID
brn.-black;v. moist;stiff-v. stiff;pp=3.0 tsf @ tube bot.
SANDY CLAY (CL): 7.6' tube bottom? 8.5-10.5'.Cal Mod
8.5-10.5' probably FILL; (appears 5/10/10/12
mixed); re-examined 2/2/95 rec. 2.0/2.0

8.5-10.5' SANDY, CLAYEY GRAVEL~-
GRAVELLY, SANDY CLAY (GC-CL):
vellowish-brn,mod. brn.,

sampling) ;

mottled
orange, some gray;moist-v.moist;
stiff;subrounded to ang. gravel;
mod. plastic fines; some striat.
/slickensides * (possibly mech.?-~
gravels smearing clay while drive

pp=2.5 tsf*@ 10.5'

bag samp., 10'-10.5'

*Note: clay matrix appears
softer above 10.2'

(*appears mixed or disurbed)

10.5 12/15 / 12/16
hole dry at 9:00 AM




appears--consistently SANDY CLAY
(CL): f.-med. sand from 10.2'-10.5'

30-40% mod. plastic fines.

(Page 33) 57094 cont.

yellowish-brn.,v. moist; CLAYEY

GRAVEL (GC): @ 11.3'(tube bottom);
clay matrix appears soft @ 11.3'
10.5-22' CLAYEY GRAVEL (GC),orange
brn., predom. yellowish-brn.,

v. moist;med. dense; (?soft to firm
clay matrix) CLAYEY GRAVEL, f.-crs
gravel from 10.5' to 17.5'

* (includes mottled/mixed greenish
gray clay). Appears mixed with
subrounded-ang. dgravels. Possibly
slide RFP alluvium material?
CLAYEY GRAVEL to GRAVELLY CLAY
(GC-CL) : stiff-v.stiff from 17.5'
to 18.5!

18.5'-20' SANDY CLAY: mod. brown-
yellowish brn.;moist-v. moist; _
stiff;f.-crs. sand, some f. gravel
20-22' SANDY, CLAYEY GRAVEL (GC):
yellowish-brn.;moist-v. moist;
med. dense;f.-crs. gravel;f.-crs.
sand; 20-40% mod. plastic fines;
(generally as above 18.5"')

22'-26"' SANDY CLAY *(CL): mod.
vellowish-brn.; moist-v.moist; v.
stiff; f.-crs. sand, some f.
gravel.[COLLUVIUM SLIDE ?2)

(Page 34) 57094 cont.

Note: Colluvium slide material,
22'-34'includes varying amount of
claystone detritus?/fragments
stiff(?) from 24' to 26!

26'-32' LEAN CLAY with SAND (CL):
vellowish brn., mottled orange,
gray;moist-v.moist;stiff-v.stiff;
scattered frags.;subrounded gravel
CLAYSTONE,highly to severely
weathered, shows very faint rock
structure; from 26'-26.5"

32-34' CLAYEY GRAVEL(GC) :yellowish
brn.;wet;dense;f.-crs. gravel,
subang.-subrounded gravel;mod. -
plastic fines. Appears mixed/
chaotic. Base of a possible slide?

10.5'-12.5' push Shelby
softer, easier push from
11'-11.5'; max. down press.
@ 6,000#

rec. 0.8/2.0, bad crimp tube:
12.5'-14.5"' Cal. Mod.
14/11/15/18, rec. 1.8/2.0
14.5'-16.5' Cal. Mod.

with Brass Liners
6/10/15/14

rec. 1.3/2.0

retain brass liners (6")
14.5'-15"

16.5'-18.5' Cal. Mod.
9/17/22/18 retain bag sam.
18.-18.5"', pp=2.25 @ 18

‘18.5-20' Push Shelby

steady push to 20'(v. hard
at 20') rec. 1.3/1.5 dented
bottom 6" of tube-

pp.1.75 @ 19.8 tube bottom
20'=-22' Cal. Mod
9/17/21/20, rec. 2.0/2.0
22'-24"' Cal. Mod.
11/20/38/44

pp=2.75 @23"'.

rec. 1.8/2.0

24'-26' Cal. Mod.

6/17/19/22 *

rec. 1.5/2.0

(sample disturbed by driving
rock [gravel/cobble] through
CL-clay appears stiff
26'-28' Cal. Mod.
10/16/23/32 :

rec. 2.0/2.0,pp=2.0 @ 28"

v. slight dent @ tube bottom
28'-30.5' Push Shelby

rec. 2.0/2.5

pp=1.75 tsf @ 30°
30.5'-32.3'" Cal. Mod.
8/13/22/50/4" -
rec. 1.8'/1.8'"




ARAPAHOE FORMATION ' wet sampler,sample @ 32!
34'-39' CLAYSTONE: yellowish=-brn., drill to 32.5'
mottled orange,gray; mod.weathered 32.5'-34' Moss

friable;soft;var. shows subhor. rec. 1.2/1.5
laminations (thin-v. thin); some 34'-36' Moss (bag samp.
iron stained bedding, fracture 34-34.5') rec. 2.0/2.0
surfaces (v. narrow tight pp=4.5+ tsf
aperatures). Soil Properties: 36'-38"' Moss
damp;hard;mod. plastic (CL). rec. 2.0/2.0

39'-40' CLAYSTONE: dark gray; frsh 38'-40' Moss )
slightly weathered;friable;soft. rec. 2.0/2.0, pp=4.5+
TD @ 40" Terminate at 40!

(Page 35) Friday 12/16/94

On-site @ 8:10 AM, ASI crew awaiting monitoring instrument to
continue boring 57094. Continue drilling 57094 at 9:30 AM. Quit
for "short lunch break" at 12:30 PM,. Continue drilling at 2:00
PM. Complete 57094 at TD 40', at 3:00 PM. Lefp RFP. at 3:40 PM.

(Page 36) Monday 12/19/94
Arrived on-site at 8:00 AM. No drilling at RFP today due to high

winds and lack of personnel. Left RFP for Bloomfield at 8:20-AM.

Well was installed in 57094 on saturday, . 12/17/94. Well
construction details:

Caved material: 37.5'-40"'"

Bentonite Pellets: 36'-37.5

#16/40 sand: 22'-36"'

‘Bentonite Pellets: 20'-22"

Grout slurry: 0'-20'

2" Blank PVC (sump): 34'-36'
2" .010' slotted PVC: 24'-34"
2: PVC blank: 0'-24"

~(Page 37) Tuesday 12/20/94

No work at RFP today due to lack of H&S person. Met with Fred
Grigsby at Interlocken to discuss his faulting studies, from mid-
late afternoon.

(Page 38) Wednesday 12/21/94

On-site at 7:50 AM. Rig won't be ready to drill until approx. mid.
AM. Left RFP for Bloomfield at 8:15 AM. Return-to RFP at 10:25
AM. Set up rig on 59294. Commence drilling at 11:00 AM. Complete
hole at 32' TD at 3:00 PM. Left RFP at 3:45 PM. '

(Page 39) Boring 59294

Location: South edge of road along SID, within 19.5' of slide area;
west portion of landfill just east of gull with IHSS 196 ponds.
Mobile -B-57

Boyles Brothers

Drill with 3.25" ID Hollow Stem Augers

Moss Sampling

3" Shelby Tube (push)

Cal Mod drive sampling




water not encountered

drilled 12/21/94

™D @ 32"

Installed piezometer, 12/22/94

(Page 40) 59294 cont.

ROADFILL shoulder/replaced 0'-2' Moss
waste fill 0'-0.1 grass roots soil rec. 1.5/2.0
0.1-9.5' SANDY, CLAYEY GRAVEL, 2'-4"' Moss
SANDY CLAY (GC,CL): mixed mod. rec. 1.5/2.0

brn., dark brn.;damp;appears dense;4'-6' Moss
f.-crs. gravel, some cobbles; mod. rec. 1.2/2.0
plastic fines;mostly H-Mod. brown 6'-8' Moss

below 2', mostly GC below 2' rec. 1.2/2.0

. 8'-8!' Cal Mod .
COLLUVIUM/SLIDE MATERIAL . refusal at 8': no adv.
9.5'-10.7' sandy clay (CL): yellow-
brn., mottled orange, some gray; mostly rough drilling,
moist; v. stiff; mod. plastic; 0-10', 8'-10' Moss
f.-crs. sand. rec. 0.8-2.0"

10.7-12"' GRAVELLY, SANDY CLAY TO 10'-12' Cal Mod
SANDY CLAYEY GRAVEL (CL-GC):yellow-*10/21/28/29 BHOO170AS

brn., mottled;moist;v.stiff;med. rec. 2.0/2.0; {bag samp.
dense; f.-crs. gravel in clay 10'-10.5")
matrix. 12'-13.9' BHOO171AS Push

Shelby easy push to 13.5°
somewhat harder .(up to
1,000#) to 13.9"'
rec. 1.2/1.9' (is in tube bot.
mod. weathered) drill ou to
: 14°', 14'-16" Cal Mod
CLAYSTONE/SLIDE MATERIAL
12'-14"' CLAYSTONE: yellowish-brn.,
mottled orange/gray; mod. wthered;
friable;soft;closely fractured.

(Page 41) 59294 cont.

SILTSTONE/SLIDE MATERIAL

14'-15.4"' SILTSTONE: H. brn.-yllow,

brn.; mod.-sev. weathered; friable;

soft;mixed,soft rock fraygs. (shows-14'-16' Cal. Mod.
some breccia structure). Soil 12/13/12/14
Properties: damp;stiff SANDY SILT rec. 2.0/2.0
(ML) . Sharp smooth, flat, contact:

with clay/claystone @ 15.4' (roots

penetrating from 15' in siltstone pp=4.0+ at 16

to 15.6' in clay/cs) blow counts indicate

' softer material
ARAPAHOE. FORMATION BH00172AS
15.4"-17' FAT CLAY (CH)/CLAYSTONE: 16'-18' Push Shelby
dark gray;moist;stiff-v.stiff. steady increase to
occ. roots; some iron staining. 4,000 psi, rec. 1.1/2.0
Rock Properties: sev. weathereg; 18'-19' Cal. Mod.

plastic;soft. 18/ 50/6";refusal @ 19




"17'-29' "CLAYSTONE: mod.-highly rec. 0.9/1.0

weathered, dark gray, some orange 19'-21' Moss
iron staining along bedding; occ. rec. 2.0/2.0
rootlets penetrating along
fractures;friable;soft.

Soil Properties: damp, hard, :

FAT CLAY (CH): mod. weathered below

18'; no roots below 19';slickensides
(striations along horizontal

surfaces.) @ 21

(Page 42) 59294
17-19' CLAYSTONE (cont.) occ. 21'-23"' Moss

"slickensides observed from 21'-29' rec. 2.0/2.0

orange (heavy iron stained) g;om 23'-24.7' Push Shelby

22.5'=-23" (ASI BHOO173AS)

rare iron staining/slightly increase up to 6,000#
weathered from 25'-28' rec. 1.5/1.7, drill out-25'
appears locally crushed/pulv. * 25'-27"' Moss

some vertical fractures, from 25'~ rec. 2.0/2.0

291, ' 29'-29.7' Cal Mod

29'-32' SILTY CLAYSTONE: mod.-dark 70/8"; refusal

gray, ;fresh;friable;soft;thinly *crushed texture possibly
laminated;samples break along .25" mechanical

thick horizontal laminae. Soil drill out to 30
Properties:damp-dry;hard;mod. © 30'-32' Moss

plastic to low plastic (CL); rec. 2.0/2.0

Terminate at 32

Install piezometer 12/22/94:
2" PVC screen: 15'-17"

16/40 sand: 19'-10"
Bentonite Pellets: 19'-23"
caved native: 23'-32'
Bentonite Pellets: 10'-8'
Bentonite grout: 0'~8'

{Page 43) Thursday 12/22/94

Worked in Broomfield for most of the day. On-site at RFP, at 3:00
PM to check well installation progress in Boring 59294, and check
with ASI reguarding continuation of project after holidays, next
hole location, etc. Well was installed in 59294 by late afternoon.
Left site at 4:00 PM.

(Page 44) Tuesday 1/3/95

Return to Bloomfield from California. Spoke with Jegg Harwell
(ASI), mid-PM. Drill crew is pre-occupied with radworker "II
training/recertification today and tommorrow. Drilling is expected
to resume on Thursday, 1/5/95.

(Page 45) Wednesday 1/4/95
Worked _in Broomfield for the day.

(Page 46) Thursday 1/5/95




Arrived..at RFP at 9:40 AM.
locations at *'s 91
#97),.97,96,83,90,and 76.

PM.

(Page 47) Boring 57494
Location:
Mobile B-57
Boyles Brothers

Renewed dosimeter.
(*91 moved from E/W road to Flats edge above
Commenced drilling 57494 at 2:00 PM.
Completed drilling 57494 at 4:30 PM (36.5' TD).

Adjusted boring

Left RFP at 5:00

S side of E/W road, 230' east of 57094.

Drill with 3.25" ID Hollow Stem Augers

Moss Sampling

3" Shelby Tube (push)
Cal Mod drive sampling
water not encountered
drilled 1/5/95

TD @ 36.5"

Grout Backfill on 1/6/95

({Page 48) 57494

ROADFILL Mostly replaced claystone

0'-7' SANDY, GRAVELLY CLAY (CL):
mod. brn.;moist;v. stiff;f.-crs.

" sand, mostly fine gravel.

H. brn.,with some orange gray

mottling;dry to damp below 0.6'.

COLLUVIUM :
7'-8' GRAVELLY CLAY (CH):

dark brn.;moist;v.stiff;f.-crs.;
subangular-subrounded gravel.

ARAPAHOE FORMATION
8'-11' CLAY - CLAYSTONE

(CL-CH) :

yellowish-brn.,mottled orange/gray

.v.molst;firm-stiff. *Rock
Properties:severely weathered;
plastic;soft.

11'-34.3' CLAYSTONE: mottled gray,
yellowish-brn.;mod. weathered;
plastic-friable;soft. Shows some
fracturing, generally massive.
Soil Properties: damp;hard;mod.-
highly plastic (CL-CH).

Includes some 0.5" iron
concretions @ 18'.

(Page 49) 57494 :
11'-34.3' CLAYSTONE (cont')
mod.-slightly weathered below 19'
iron concretions at 21.4"°

dark gray to black, carbonaceous
from 22.5-23.7"

orange, heavily iron stained,

o'-2"
rec.
2'-4"
rec.
4'~6"
rec. 1.5'-2.0"

6'-8' Cal. Mod

9/13/18/17

rec. 1.5'/1.5"

8'-10.5' Push Shelby

rec. 2.4'/2.5"

pushed @ approx. 2000#
bottom 0.5 somewhat disturb.
(sample pushed back into
tube,was slipping out)
pp=1.0 tsf @ 10.4"°
10.5'~13.0' Shelby

rec. 2.5/2.5';pp=4.0 @ 13"
13'-14.5 Moss

rec. 1.5/1.5"

14.5'-16.5"' Moss

rec. 1.6/2.0"

16.5'-18.5"' Moss

rec. 2.0/2.0

Moss
2.0'/2.0"

Moss
1.7'/2.0"

Moss

18.5'-20.5"'" Push
rec. 1.6-2.0'
push.up to 8,500
20.5'-22.5"' Moss
rec. 1.5/2.0
22.5'-24.5' Moss

Shelby

psi




l..u“

numerous. iron concretions; from rec. 2.0/2.0
24.5'-26.2"'." 24.5'-26.5"' Moss

rec. 2.0/2.0
26.5'-28.5"' Moss
rec. 1.6/2.0
28.5'-30.5"' Moss

dark gray to black;carbonaceocus rec. 2.0/2.0
with some iron staining, from 30.5'-32.5' Moss
31t'-32". : rec. 2.0/2.0
H.gray,v.little iron stalnlng 32.5'-34.5' Moss
below approx. 32.5' . rec. 2.0/2.0
34.3'-36.5' CLAYSTONE: mod. gray; 34.5'-36.5' Moss
fresh;friable;soft;massive. rec. 2.0/2.0
Soil Properties: damp;hard;

(CL-CH) .

Terminate at 36.5' ‘

Grout Backfill

(Page 50) Friday 1/6/95 o
Worked in Broomfield for most of the day. On-site at RFP approx.
2:00 PM. Checked boring 59794 location with driller to see if
access looked feasible. Will attempt to set-up rig on hole after
decontamination is complete. Left site at 3:15 PM.

(Page 51) Monday 1/9/95

On site.at 8:10 AM. ASI preparing to start 59794 (hole is located
in the original 1landfill, thus within an RCA. Checked hole
locations at *69, *71, (moved number *71 approx. 10' west.
Commenced drilling 59794 at 1:30 PM. Quit drilling at 19', at 3:15
PM. :

(Page 52) Boring 59794 -
Location: West portion of landfill, upper slope just east of ravine
and west of trees (IHSS 196). 10' north of 58593.
Mobile B-57 ‘

Boyles Brothers

Drill with 3.25" ID Hollow Stem Augers

Moss Sampling

3" Shelby Tube (push)

Cal Mod drive sampling

water not encountered

drilled 1/9-10/95

™ @ 25.2"

Installed Piezometer (page 51)

(Page 53) 59794 ;
WASTEFILL higher blows due to crs.

0-0.2' SILTY GRAVEL (GM): mod. brn.gravel/cobbles?
damp;grass roots. "0'-1.3' Cal Med

0.2'-11' SANDY, CLAYEY GRAVEL (GC):16/29*%/38/3" bounce @ 1.3'
dark brn. ;damp-moist;f.-crs. sands refusal @ 1.3';rec 0.6/1.3
& gravel, subangular;med. dense; drill out to 2!

locally loose-v.loose. 2'-4' Cal Mod




mottled-gray/yellowish-brn.;30-40%
mod. plastic fines; some'claystone
frags from 2.8-3.5'.

black SILTY SAND (fine graphite);
broken glass, loose-v.loose;some
voids?, from 3.5'-8.5"'.

mixed gray, black, orange, (GC);
med. dense;moist from 8.5' to 11'
(graphite from 10-11') :

ROCKY FLATS ALLUVIUM ]
11'-15.5' SANDY, CLAYEY GRAVEL
(GC): orange brown;moist;med.
dense-dense; f.-crs., subangular
gravel, some cobbles;mod. plastic
fines.

fine CLAYEY SAND (SC): orange;
moist med. dense;from 13-14.8"'.

16/23/18/9;rec. 2.0/2.0
4'-6' Cal Mod
5/1/2/1;rec. 0.5/2.0

6'-8' cal Mod
1/1/1/1/;rec 0.7/2.0
8'-10' Cal Mod

2/4/19/23;rec. 2.0/2.0
10'-12' Cal Mod .
16/40/27/34;rec. 2.0/2.0

12'-12.5"' Cal Mod
70/6";refusal @ 12.5'
rec. 0.3/0.5

drill out to 13
13'-15' Cal Mod
12/18/26/26

rec. 2.0/2.0

(Page 54) Rocky Flats Alluvium (cont.)

GC, as above, from 14.8'-15.5'"
[contact with RF Alluvium approx.
25°-30°%, irregular;appears
dep051tlonal :

ARAPAHOE FORMATION

15.5'-23.5'" CLAYSTONE: gray- brn
mod.-highly weathered;plastic-
friable;soft. Soil Properties:
damp;hard;high plast (ch);#

blows mod.-stiff;15.5-16"' sample
seems harder.

- mod.-dark gray;slightly weathered;

friable below 16.5'; occ. orange
iron staining along fractures,
bedding surfaces; occ. shows
subhor. bedding.

Locally silty SILTY CLAYSTONE
(CL): below 18

mostly yellowish-brn., mottled
orange,gray;mod.weathered;friable
from 20'-23"

iron staining along fractures;
friable;slightly weathered from
23'- .

Vertical fracture;iron stained

@ 23°'.

23.5'-25,2"'" SILTY CLAYSTONE: gray;
fresh;friable. Soil Properties:
damp;hard;low plastic (CL)
Terminate at 25.2° \

15'-17' Cal Mod

14/12/28/48

17'-18' push Shelby
hard push up to
8000#;rec. 1.0/1.0
18'-18.8' Cal Mod
37/50/3";refusal @ 18.8'
rec. 0.8'/0.8"' .

drill out to 19!

19' 1/9:1/9

19'-21' Moss
rec.2.0/2.0;bag 20.5- 21’
dry hole @ 10 30 AM
21'-23"' Moss

rec. 2.0/2.0

23'-23.5' Cal Mod
80:6:;refusal

‘rec. 0.5/0.5

23.5'-24.5"' Moss

rec. 1.0/1.0

(sample appears pulverized
by drill action w/ Moss
24.5'-25.2"'" Cal Mod
48/50/2:; refusal

bag sample

Installed Piezometer

(Page 55) Installation of Piezometer




2" PVC:..11-21"

.010"screen

10/40 sand 10'23' deep well
bentonite pellets: 8'-10"

sump (blank) PVC: 21'-23'
caved material: 23'-25.2"

grout (bentonite slurry): 0'-8'

(Page 56) Tdesday 1/10/95

On-site @ 8:15 with Mike Mooers, Mark Yaskanin. Continue drilling

59794 at 10:30 AM. Complete 59794 at 12:00 PM.

Left RFP-at 12:30

PM, with Mike Mooers, Mark Yaskanin, and Scott Hollowell to visit
Advanced Terra Testing soils laboratory in Lakewood. Toured

laboratory facilities and returned to RFP @ 3:00 PM.

Well was

installed in 59794 by 3:30 PM. Toured original landfill area with
Mark Yaskanin and Mooers; left site at 5:30 PM.

(Page 57) Wednesday 1/11/95
On-site at 8:10 Am.

Drill crew on decon. pad cleaning augers.

Wlll be checking core with Mike Mooers and Mark Yaskanin when they

can get on-site through security.
(deep MW), *92, *77, *x70.

adjacent deep geotech./MW boring #71194.
Stopped drilling at 26', to set surface casing for

12:35 PM.

deeper bedrock coring, at 2:00 PM.
discussed work plan, further boring locations.

Broomfield at 2:50 PM.

(Page 58)IBoring 71194
Location: 6' south of 59794 -

Looked at core from borings *75
Moved rig 6' south of 59794, to drill

Commenced drilling at

Walked - landfill with Mooers;
Left RFP for

Mobile B-57 (2 rigs: 1 auger, 1 core)

‘Boyles Brothers

Drill with 3.25" ID Hollow Stem AuqerS° 8.25" ID for casing

. 3" Shelby Tubes

Cal Mod drive sampling: H.X.Core w/ clear water below 26"
water not encountered-very moist to wet fill at 11.0'-= =11.3"
(note: HX core = 3.5" OD, = 2.5" 1ID)

drilled 1/11/95, 1/18-23/95
TD @ 150

(Page 59) Boring 71194 (cont.)
WASTEFILL

-11.3' CLAYEY GRAVEL, SAND (SC):

(refer to log of 59794 for
detailed description of fill)
black,v.moist-wet clayey sand (SC)
(fill), from 11'-11.3'

ROCKY FLATS ALLUVIUM

11.3'-13.5' SANDY, CLAYEY GRAVEL
(GC) : orange-brown;moist; med.
dense-dense;f.-crs. gravel, some
cobbles.

0'-11' Advance hole
without sampling.
v.rough drilling

" cobbles? at 10'

11'-12.3' Cal Mod
31/34/50/4"
refusal at 12.3'
rec.1.3/1.3

bag 11.5'-12.3"
drill out to 13'
13'-14"' Cal Mod
24/17 (short drive)
rec. 0.5/1.0



ARAPAHOE--FORMATION . o 14'-16" Push Shelby
13.5'-15' FAT CLAY/CLAYSTONE (CH): push up to 3000 #
yellowish-brn., mottled orange, rec. 2.0/2.0 .
gray; damp-moist;v.stiff; [(Cal 16'-17.2' Push Shelby

Mod sample)pp=4.5+ tsf @ 14'] but v.hard push below
blows indicate softer;high plast; 17'(up to 6000#)

Rock Properties: severely rec. 1.2/1.2

- weathered;plastic;soft.
.15'-24"' CLAYSTONE: gray, gray drill out to 24!
brn.; mod.-slightly weathered; . 24'-26"' Moss
friable;soft. Soil Properties: rec. 1.2/2.0

damp;hard; high plastic (CH).

(Page 60) Boring 71194

24'-27' SILTY CLAYSTONE (CL): set 6" ID schedule
gray; fresh;friable;soft. A 80 PVC casing to 26';
Soil Properties: damp;hard;low- grout in place 1/12/95
mod. plasticity to 27';below 27' 26' 1/11/95:1/18/95

predominantly claystone;generally 26'-27' H.X. Core
appears massive (core has numerous Full fluid return

hor. polished breaks, and is freq. rec. 0.6-1.0

ground adjacent to breaks due, to 27'-32' H.X. Core

drill action) 11:35-11:56,full return

27'- CLAYSTONE (CH): dark gray; 21 mins;rec. 3.4/5.0
fresh; friable;soft;massive. Soil 32'-37' H.X.Core
Properties: damp;hard;high plas.; 12:05-12:31,full réturn
Locally SILTY CLAYSTONE (CL): occ. 26 mins.;rec. 2.3/5.0
brn.,rounded,hard cs inclusions 37'-42' H.X. Core
(possibly iron concretions) some full fluid return
vert., slick surfaces (polished rec. 3.5/5.0

w/out distinct striations. . (note: drilling reduced
some slick surfaces at 30"-60" pump (fluid) rate

from 33'~35' (poor recovery of after poor recovery

run 32'-37') near vertical, slick in previous (32'-37"')

fracture surfaces from 37'-38" run;rec. somewhat improved)

(Page 68) cont. from page 60 71194

27'-150"' claystone (cont.) : 42'-47' HX core;

near vert., slick fracture surfs. stop @ 45' @ 1:30PM
spotty, yellowish-brn. (iron resume at 3:10 PM
staining) within rock ground mass Full fluid return

(not along fracture surfaces) rec. 2.6/5.0

from 37'-38' apprs crushed, soft- 47'-52' H.X. core
consistency, some slickensides 3:53-4:07 (14 mins)

from 43'-443.5' (possibly . driller signif. increased
mechanical, br mechanical in - down pressure, prod. vast
.part?) . improved recovery

hard, subrounded, brn. cs frags. rec. 5.0/5.0

(rip up clasts?), at 60.5' 52' 1/18:1/19

occ. black (manganese?) stained 52'-57' H.X. Core

fracture surfaces (noted) from 60' rec. 1.7-5.0
-61' (partially open-30" fracture 57'-62' H.X. core
coated w/ black (manganese?) rec. 4.3/5.0




materlal., 62'-66' H.X. Core
mainly SILTY CLAYSTONE (CL): from rec. 1.7'/4.0
62..5'-64"' (core logged to 63.7')

Total Depth 150

(Page 61) Thursday 1/12/95
Worked in Broomfield all day. Drill crew finished settlng surface
ca51ng in 71194 by mid afternoon.

(Page 62) Friday 1/13/95

On-site at 11:00 AM. High winds keep delaying decon. (rig 13 on
pad) . Returned to Broomfield at 11:45 AM. Note: Mark Wood
delivered two copies of new 1"=100', 2-foot topo contour map of
landfill area. Returned to RFP at 1:00 PM. High winds still
preventing completion of decon. Unlikely that drilling on next
boring (56994is planned) will commence today. Proceeding with
mapping of landfill area on new topo base. Left site at 4:40 PM.

(Page 63) Monday 1/16/95 -
On-site at 8:25 AM. Crew setting up on 56994. Mapped in landfill
area. Commenced drilling at 13:05. Finished at TD (29') at 4:20
PM. Left RFP at’ 4:50 PM.

Boring 56994 .
Location: Center landflll upper slope (above upper scarp).
Mobile B-57 ' ’
Boyles Brothers

Drill with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampllng :

water first encountered @ 22'; measured at 16.7' on 1:17 AM.
"drilled 1/16/95

TDO @ 29!

Install Well 1/17/95

(Page 64) Boring 56994

WASTEFILL : 0'-2' Cal Mod

0'-10' SANDY, CLAYEY GRAVEL (GL): 15/17/24/33
mod.-dark brn.;damp;med. dense; rec. 2.0/2.0

f.-crs. sand & gravel;occ. cobbs. 2-4' Cal Mod
black;moist;from 2.3-2.5" 20/13/13/18

dark brn.-black;damp-moist; from rec. 1.6/2.0

3.3-5" bag sample 2.6'-3.4"
dry; H. orange-brn.-mod. brn. from 4'-6' Cal Mod
3.1-3.3" 18/20/24/16

loose to med. dense;v. moist;some rec. 0.6

orange mottling; soft clay matrix 6'-7.9' Cal Mod

from 6'-10'(p1ece of wire at 9. 5') 10/6/8/18/5"
bouncing 7.9"'

10'-11"' SANDY CLAY (CL): mod. rec. 0.9/1.9
gray-brown, some green mottling; bag samp. 6-6.9'
v. moist;firm;f.-crs. sand;some atempted Cal Mod 8'

gravel bouncing @ 8'




increased GRAVEL (GC-CL): from drill out to 9!
10.8'-11" : , v.rough drilling to 8.9'
. 9'-11' Cal Mod
12/11/6/12;rec. 2.8/2.0
11'-13"' Cal Mod

ROCKY FLATS ALLUVIUM 6/7/10/16;rec. 2.0/2.0
11'-12.2' SANDY CLAY (CL): orange 13'-15' Push Shelby
brn. ;moist;firm-stiff. push up to 3000#
.12.2'-14' CLAYEY SAND (SC): orange rec. 2.0/2.0

brn. ;moist;med. dense;fine;med. bottom of tube slightly
sand (minor). _ dented

0-11'retain bulk sample
of cuttings (bucket)

(Page 65) 56994 (cont.)
14-15' SANDY CLAY (CL); yellowish 15'-17' Cal Mod

brn., mottled orange,gray;moist; 6/9/10/9;rec. 2.0/2.0
v.f. sand, some crs. sand retained bag sample,
(description based on tube bottom 15'-16"

at 15'"). ' . 17'-19' push Shelby
15'-23' CLAYEY SAND w/ GRAVEL push up to 3000 psi
(SC) : orange-brn.;v.moist;loose; = rec. 1.7/2.0

f.-crs. sand, some f. gravel; 19'-2.0 Cal Mod

mod. plastic fines. 8/7/19/18 rough drilling
v.moist to wet (traces of free 20-21"';rec. 1.0/2.0
water) from 19.5'-22" _ 21'-23"'" Cal Mod

CLAYEY GRAVEL,some cobbles (GC): 8/9/9/35;rec. 0.8/2.0 "
from 20'-21"';wet from 22'-24" 23'-25"'" Cal Mod

‘fine (SC) from 21.5'-23" 13/7/10/24

CLAYEY GRAVEL (GC): from 22.5-23' - wet sampler 22!
23'-24' SAND, CLAYEY SAND (SC-SP): rec. 2.0/2.0
* orange-brn. ;wet;loose;fine;v.heavy 25'-27' push Shelby

iron stain at 24°'. . . push up to 7000#
24'-24.5' GRAVELLY CLAY (CL): rec. 2.0/2.0
yellowish~-brn.,mottled orange- 27'-29' Moss

gray;v.moist;stiff;f.-crs. gravel rec. 2.0/2.0
abrupt contact w/ cs

ARAPAHOE FORMATION

24.5'-29' CLAYSTONE: dark gray; install piezometer
fresh;friable;soft;generally 1/17/95 details page 66
appears massive. Noted slickensides

on 60° fracture surface at 24.8'

Terminate at 29

(Page 66) Well installation in 56994

Screen: 14.5-24.5"'

Sand:12.5'-27"

. Bentonite Pellets: 9.5'-12.5"

Grout bentonite: 0-9.5!

TD @ 27 _ :
On-site at RFP at 2:50 PM. Checked with Jeff H. reguarding




tommorrows schedule. Left site at 3:45 PM.

(Page 67) Wednesday 1/18/95 ]

Oon-site at 8:15 AM. Crew preparing to commence coring deep portion
of 71194 (below 26'). Started drilling at 11:00 AM. Advanced
71194 to 52'. Left RFP at 5:05. Note: Auger rig set up on 57194;
ready to drill tommorrow AM.

(Page 69) biank

(Page 70) Thursday 1/19/95 :

On-site at 8:05 AM. Commence drillind 57194 at 9:00 AM. . End
drilling at 2:10 PM, at 32°'. Crew will ream hole to set 6" PVC
casing (for deeper drilling via rotary core) tommorrow, and set
casing tommorrow or monday AM. Logged core in 71194, from 52' to
66'. Left RFP at 4:00 PM.

Boring 57194 : . : :
Location: Central 1landfill, -mid-upper slope (below upper
scarp/within slide) e :
Mobile B-57

Boyles Brothers -

Drill with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

water not encountered to 32!

drilled 1/19/95,.1/27 to 2/2/95

TD @ 150 :

(Page 71) 57194 (combined with page 72)

WASTEFILL/SLIDE : 0'-2' Moss

0'-3.2' SANDY, CLAYEY GRAVEL (GC): rec. 1.5/2.0
orange-brn,mod. brn. (mixed);dry- 2'-2' Cal Mod

moist (var.);med-dense;some cobbs. bouncing @ 2';refusal

3.2'-4' CLAYSTONE/SLIDE: gray- 2'-3' drill out with
brn., mottled orange;mod. center plug bit
weathered;friable;soft;somewhat 3'-5' Cal Mod
disturbed; some slickensides. 23/20/16/20
10°, planar smooth/slickensides rec. 1.8/2.0
plane, within dark.brn.-black, 5'-7' Cal Mod
moist clay (CH), clay 'is 0.5" . 19/25/32/48:
thick at 4' deep . (severely rec. 1.5/2.0
weathered claystone). . 7'-8.9' push Shelby

’ push up to 8,000#
ARAPAHOE FORMATION . -rec. 1.7/1.9;bottom 2"
4'-4.3' CLAY (CH)/CLAYSTONE:gray; of tube badly dented
moist;v.stiff; occ. rootlets; drill out to 9!
shows some slickensides. Rock 91'-10.4"' "Cal Mod
Properties: severely weathered; 20/40/50/5" ;refusal 10.4'
plastic;soft;spotty caliche. . rec. 1.4/1.4
4.3'-5.3"' CLAYSTONE: gray brn., 10.5'-11.9' Cal Mod

mottled orange;highly weathered; 18/35/50/4";refusa1511.9'




plastic-friable;soft;closely

fractured;somewhat disturbed?;occ.

precipitate (caliche)
5.3'-28' CLAYSTONE: gray-

(Page 73) 57194 (cont.)

5.3'-28' CLAYSTONE (cont.):gray-
brn.;mod. weathered;friable;soft;
generally mod. to closely fract.
(freq. iron stained fractures,
bedding surfaces [hor. bedding];
blocky texture.*
vertical;heavily iron-stained

frac. (joint) from'9.2'-10'
pockets (vugs), fracture coatings
of white, crystalline prec.
(gypsum) ; from 9'-15"

Soil Properties: damp; hard hlgh
plastic (CH);Includes occ. iron
concretions. .
SILTY CLAYSTONE (CL) from 19.5"
..22i

local 1nterbeds/lam1nae of silty
claystone (CL) below 22

somewhat decreasing fracturing
below 15' (generally, mod. fract.
*note fractures appear at random
orientations,
iron oxide deposits and generally
tight)

~(Page 74)
5.3'-28"
moist-v.moist,
staining from 27'

Claystone desc. (cont.) =
mod. heavy iron
-27.5"

28'-150' CLAYSTONE: dark gray;
fresh;friable;soft;generally

appears massive (fractures infreq.

noted). Soil Properties: damp;
hard;high plastic (CH);locally
silty (CL).

(Note: following log produced

after drilling
ASI trailer)
scattered hard, yellow15h -brn.
claystone nodules subrounded
from 34-35" (nodules appear
‘encased in undisturbed claystone
' no apparent shearing or disturb.
locally hard, cemented (carb.),
caliche zone; includes some nods.

(log of core in

15!

are coated with thin

‘32!

rec. 1.4/1.4

drill out to 12';bag samp.
i1'-11.9"

12'~-13"' push Shelby;

dented bottom
no sample

v.hard push;
rec.0.5/1.0,

see page 71 for details

of sampling and logging

to 13' deep.
-15' Moss;rec. 2.0/2.0

-17"' Moss

rec. 2.0/2.0

17'-17.9' Cal Mod

32/50/5"; rec. 0.9/0.9

' bag sample 17-17.9'

drill out to 18!
18'-20' Moss:
rec. 2.0/2.0
20'-22' Moss
rec. 2.0/2.0
22'-24"' Moss
rec. 2.0/2.0
bag samp. 23'
24'-26"' ‘Moss
rec. 2.0/2.0

_'241

26'-28' Moss

rec. 2.0/2.0

28'-30' Moss

rec. 2.0/2.0

30'-32' Moss

rec. 2.0/2.0

bag samp. 31'-32'

32' 1/19:1/20

ream hole, set 6"

ID PVC surface casing
to 32!

1/27/95 > 2/2/95

-150' H.X. core
clear water drill fluid
core loss, 32'-33.5"
36.6~-38.5 ASI

driller noted 30 gallons
fluid loss @ 55!

core loss, 42'-43.5' ASI



/clasts up to 0.5", subangular to

rounded suggesting (locally) a

breccia texture, from 38.5-39.5' -

(zone includes a 1" to 2" thick, hard, cemented band showing
horizontal bedding/lamination. apparent breccia 1is possibly 1in
part or wholly due to drill action (appears natural). log continued
on page 86. :

(Page 86) 57194 (cont.)

28-150' claystone (cont.)
38.5'=-39.5' caliche rich zone;
possibly brecciated/disturbed
(described on page 74); *note: zone
has strong reaction to weak HCL
acid. Note: strong HCL reaction/
caliche also from 36.4-36.6
(interval immeadiately above zone
of core loss, from 36.6-38.5"
Therefore: zone of caliche possibly
extends from 36.4-39.5"'.

vellowish-brn., hard claystone [note: Adriller reported

nodule at 40.5' (within the - 30 gallons water loss at
disturb cs) e 55'- no unusual fract. or
Several hard, subang., iron stn. lihology changes noted at

nodules,up to .25" at 48.5' that depth)
cs nodules encasing clay appear .
undisturbed but subhorizontal

surface could be natural shear

surface. )

yellowish brn., hard cs ‘nodules @

52' (occur at 30% slickensided

surface, possibe shear, where- dark

brn.-gray clay occurs along olive-

gray clay-v.subtle color

difference along shear (?).

(Page 87) 57194 (cont.) -

28'-150"' claystone descr. (cont.) core loss from 72'-73.5"

core appears softer, shows numerous

shear surfaces at various

orientations from 73.5' to 74. 5'

(possibly mech.)

black carbonaceous from 74.5' to

75.5' (lignite/coal)

logged to 84.5'!

below Woman Creek elevation Hole completed at TD @ 150°
: 2/2/95

(Page 75) Monday 1/23/95

On-site at 8:15 AM. Completion of casing installation in 57194
under way. Rilg won't get onto decon. pad until early afternoon.
left site for Broomfield at 8:35 AM. Returned to RFP at 2:10 PM.
Adjusted boring locations at *96, *90 (due td biology objections)



and plugged #71294 (within 1994 slide). Because of moving *96 to
the south, we will eliminate *83 and move it to *71 location, for
additional hole to be drilled at that location (for sampling the
shallow slide plane and installing a shallow well [as per request
of Mark Wood]. Left RFP at 4:05 PM. Returned to Broomfield. No
rig decon. until tommorrow AM.

(Page -76) Tuesday 1/24/95 . : )

On-site at 8:30 AM. Continued mapping of landfill area. Commenced
drilling 57694 at 2:20 PM. Rig down at 2' deep, at 2:25 PM. Left
RFP at 3:30 PM, for Broomfield. :

(Page 77) Boring 57694

Location: 30' west of well 59893 (within limits of apparent slide
on 1951, 1937 air photo's). '
Mobile B-57

Boyles Brothers -
Advanced hole with 3.25" ID Hollow Stem Augers

. 3" Shelby Tubes .

Moss Sampling

Cal Mod drive sampling

water not encountered

drilled 1/24/95, 1/27/95

TD @ 36.5!

(Page 78) Boring 57694

COLLUVIUM/SLIDE 0'-2' Moss

0'-3' SANDY CLAY with GRAVEL rec. 2.0/2.0

(CL-CH): dark vyellowish-brn.; rig down @ 2:25 PM-
moist;appears stiff-v.stiff; resume drilling at 10:30
(broken, crumbled texture below 1/27/95

1' (from 1' to 2') probably mech.] Mark Yaskanin arrived at
3' CLAYSTONE: -interface sampled in drill site at 11:30. Hole
Shelby tube. Tip: Mod. weathered had been advanced to 14°'.

claystone;dry;some roots (from 2'-4'" Push Shelby
Paul Jordan Log) rec. 1.9-2.0
‘Mod. weathered, brnish-gray,dry 4'-6' Cal Mod
claystone;dry roots. 11/15/18/19

Tip: Mod. weathered claystone;dry; rec. 1.3/2.0

iron stained (from P. Jordan log) 6-8' push Shelby

Cal Mod Sample Description: dark rec. 2.0/2.0

gray claystone w/ notable vertical 8'-10' push Shelby

fractures and iron staining; rec. 2.0/2.0

dry to moist. A : 10-11.5' Cal Mod
16/31/48; rec. 1.5/1.5
11.5-12 drill out
12-14' push Shelby

(Page 79) Mark Yaskanin Log

, 14'-16' Cal Mod
14-14.5' severely weathered - 9/16/21/42
claystone;yellowish-brn. ;moist rec.2.0/2.0
" (grading to moist and softer gray) bag samp. 15'
Claystone at 15' with organics 16-17.3' Cal Mod




grading to mod. weathered gray 17/44/50 for 0.3
claystone with organics and iron Drill out to 17.5'.

staining. 17.5-18.3"' Cal Mod
Continued mod. weathered dry 50/50 for 0.3
claystone with iron staining; v. 18.3-18.5 Drill out
dense; occ. iron concretions;org. 18.5-20.5' Moss

at 18.1°'. 20.5-22.5"'" Moss
Mod. weathered gray claystone 22.5'-24.5"' Moss
with iron staining. iron staining 24.5'-26.5' Moss
varies with depth showing var. 26.5'-28.5' Moss
gray to brownish gray samples. 28.5'-30.5"' Moss
Driller noted hard drilling. 30.5'-32.5"' Moss

Samples dry to moist (typ. moist) 32.5'-34.5' Moss
: 34.5'-36.5' Moss

32.5' fresh claystone: dark gray, Rec. 2.0/2.0

no more iren staining, -dry to moist.

TD @ 36.5!
(Page 88) Boring 57694 relogged page 78 see above for sampling
COLLUVIUM/SLIDE 0'-2' Moss;rec. 2.0/2.0
0'-3'" SANDY CLAY with GRAVEL (GC): 2' 1/24:1/27
dark yellowish- brn ;moist;stiff 2'-4' push Shelby
-v.stiff. : rec. 1.9/2.0

o -6' Cal Mod
ARAPAHOE/SLIDE(?) 11/15/18/19

3'-14.5' CLAYSTONE: yellow15h -brn.,rec. 1.3/2.0
gray, mottled orange;severely to 6'-8' push Shelby

mod. weathered;plastic-~friable; rec. 2.0/2.0
soft;variably fractured. rootlets 8'-10' push Shelby

to 5'. Soil Properties: damp; rec. 2.0/2.0
v.stiff-hard;mod.-highly plastic 10'-11.5'" Cal Mod
(CL-CH) . ‘ .16/31/48;rec. 1.5/1.5
mod. weathered w/ near vertical, drill out to 12!
heavily iron stained fracture 12'-14"' push Shelby
(shows slickensides) from 10'-11.5'rec. 2.0/2.0
CLAYSTONE: yellowish-brn., 14'-16' Cal Mod
mottled orange, has crushed 9/16/21/42;rec. 2.0/2.0
appearance, W/ angular claystone bag samp. 15.1'-15.5"
fragments (fragment surfaces pp on material
showing sllcken51des) from 14 -at 15.5%' (baqg)

-14.5" =1.5 tsf

ARAPAHOE FORMATION
14.5'-15.5' CLAYSTONE/CLAY (CH)

(Page 89) 57694 (cont.)

14.5'-15.5" CLAYSTONE/CLAY (CH)

dark brown-gray;v.moist;stiff;

high plastic. Rock Properties:

severely weathered;plastic;soft*. *includes some black
.25'" wide zone of slickensides, carbonaceous material.
iron stained, (hor. up to 20Y%

at 14.5' (immeadiately below




contact w/ crushed looking
claystone above) 32.3' CLAYSTONE:
gray-brn. ;mod.weathered;plastic
-friable;soft;mostly massive,
blocky texture*. Soil Properties:
damp;hard;mod.-highly plastic
(CL-CH). occ. black, carb.
material. ’
yellowish~brn. ,gray,mottled
orange below 16'.- : :
32.3'-36.5'" CLAYSTONE: dark gray
-brn. ;fresh;friable;soft. Soil
Properties: damp;hard;mod.-highly
plastic (CL-CH).

(Page 80) Wednesday 1/25/95

On-site at 8:00 AM. Rig needs to be taken off-site for repairs;

also, occ. v.narrow
iron stained fracs., some
vertical.

~*locally laminated (v.thin

bedded, w/sub-horizontal,
iron stained surfaces)

'16'-17.3' Cal Mod

17/44/50/4" ;refusal

- drill out to 17.5"

17.5'-18.3"' Cal Mod
50/50/4" refusal

drill out to 18.5°
18.5'-20.5' Moss
20.5'-36.5"'" Continuous Moss
(2' advances)

rec. 2.0/2.0, all samples
except-34-34.5' no rec./ASI

drilling on 57694 will probably resume next Monday. Recovered and
logged 1initial 0'-2' sample for 57694. Continued mapping of
landfill area. - Left site at 12:30 PM. Returned to Broomfield.

(Page 81) Boring 59094 _

Location: New Woman Creek; 30' east of well 5786.
Mobile B-57

Boyles Brothers

Advanced hole.with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

water measured at 12.4' after drilling
drilled 1/30/95, '

™D @ 17"

(Page 82) Boring 59094 (relogged on page 90 & 91)
COLLUVIUM 0-2' Moss

0-2.3' SANDY, CLAYEY GRAVEL (GC): rec. 1.9/2.0
orange-brn.;moist;occ. cobble 2-4' Cal Mod

(hard drilling) ;includes some clay 28/22/20/24

(CL-CH) ;appears soft.. Possibly rec. 2.0/2.0

FILL or SLIDE.. 4-5.2"' push Shelby
2.3=-3.3'" SANDY-SILT/SILTSTONE: rec. 1.2/1.2

vyellowish-brn;sand/silt;moist; crimped end of base
dense;grading to silty; more 5.2-6.0' cal Mod
sandstone at 3.3';severely 34/50 @ 3

weathered siltstone grading to rec. 0.8/0.8

silty-fine sandstone. *Note: presence of
3.3-3.6' SILTY SAND/f.grained relatively undisturbed
SANDSTONE: brnish-gray,silty sand; claystone over alluvium
moist;dense; _ suggests possible slide
f. grained SILTY SANDSTONE; material, 0-4.7'




severely weathered;grading to
claystone.

3.6-4.7' CLAYSTONE: severely
to mod.- weathered;claystone;
brownish-gray w/iron staining;
mottled;moist.

4.7-5.5' GRAVELLY, CLAYEY SAND -

SANDY, CLAYEY GRAVEL (SC-GC)
(COLLUVIUM?): tip of Shelby

(also, possibly sloughed-in

detrital block of
claystone) not as likely
due to creek floor.

Very hard drilling
at 6' (cobble) to 7!

tube contained alluvium w/ rootlets;

dark-brn. ;moist; _
. (Page 83) Boring 59094 (cont')
ALLUVIUM

5.5-12"' SANDY, CLAYEY GRAVEL (GC):
orange-brn. ;moist;wet below 11';

f.-crs. gravel,cobbles.

ARAPAHOE FORMATION

12-17' CLAYSTONE (CL-CH):
‘yellowish-brn.,mottled orange;
highly-mod. weathered;mod.
-weathered below 13'; plastic
-friable;soft. Soil Properties:
hard;damp;mod.-highly plastic;
predominantly gray, occ. orange
staining below 15'.

7.0-7.2' Cal Mod

50 for 2"

no rec.

attempted to drill

out of cobbles; advanced
hole to 8' and

stopped because hole
could not be advanced
through cobble/boulder
Moved rig back 2.5'
and started new hole.
drill to 11' without
sampling 11-13' Moss
rec. 1.0/2.0 ’
13'-14.8"' push Shelby
rec. 1.8/1.8

drill out to 15!
15'-15.8' Cal Mod
39/50/4" ;refusal
15.8'; rec. 0.8/0.8
drill out to 16'
16'-17' Cal Mod .
45/50/6" refused at 17'
Terminate at 17°'.

(Page 90) Boring 59094 (relogged core)

. COLLUVIUM/SLIDE

0'-2.3' SANDY, CLAYEY GRAVEL (GC):

orange-brn.;moist;includes some

pockets of greenish-gray;v.moist;

CLAY (CL-CH): clay appears soft.

BEDROCK/SLIDE

2.3'-3' SANDY SILTSTONE: yellowish
-brn., mottled orange; mod.-highly

‘'weathered; friable;soft. Soil
Properties: damp;med.-dense.

3-4.5' CLAYSTONE (ML): gray-brn.;

mod.-highly weathered;plastic-

friable;soft. Soil Properties:

moist;v.stiff; (CL-CH). Includes
. some sandy-silt laminae.

0'-2' Moss

rec. 1.9-2.0

2'-4' Cal Mod

28/22/20/24

rec. 2.0/2.0

4'-5.2' Push Shelby

rec. 1.2/1.2; _ crimped

end of tube

(Note: bedrock material
from 2.3'-4.5' appears
mostly intact/unmixed
shows some recognizable,
stained fractures & rock
structure): however, does
appear somewhat disturbed

~ Presence of this material




- ' : "over alluvium suggests
: possible slide, 0'-4.7"' .

(Page 51) relogged core (59094)

COLLUVIUM 5.2'-6' Cal Mod
4.5'-5.5' GRAVELY, CLAYEY SAND- 34/50/3"; rec. 0.8/0.8
SANDY,CLAYEY GRAVEL (SC-GC): dark- v.hard drilling
brn. ;moist;rootlets; (possibly . 5.6'-7'" cobbles
organic stained, surficial 7'-7.2' Cal Mod
alluvium). o 50 for 2"; no rec.
attempt to drill
ALLUVIUM out below cobbles;

5.5~-12' SANDY, CLAYEY GRAVEL (GC): advance augers to 8'
orange-brn. ;moist;wet below 11';f. auger refusal at 8'

-crs. gravel, cobbles. move hole 2.5' east
, ‘ " drill to 11' w/out samp.

ARAPAHOE FORMATION 11'-13' Moss
12-17' CLAYSTONE: yellowish-brn., rec. 1.0/2.0
mottled orange;highly-mod. 13'-14.8' push Shelby
weathered below 13';plastic to rec. 1.8/1.8
friable;soft. Soil Properties: drill out to 15
hard;damp;mod.-highly plastic 15'-15.8"' Cal Mod
(CL-CH); predominantly gray,occ. 39/50/4";rec. 0.8/0.8

- orange staining below 15'. drill out to 16

16'-17' Cal Mod _
\ . 45/50/6"; rec. 1.0/1.0
Hole bottom at 17! : , Terminate at 17!

grout backfill

(Page 84) Monday 1/30/95 ) i

On site at RFP at 1:00 PM. Replaced Mark Yaskanin logging 59094,
at approx. 11' deep. ([Note: 57694 was drilled and grout backfilled
on 1/27/95, Friday; Mark Yaskanin logging.] Completed 59094 at 17'
TD, at 3:00 PM. Checked core from 57694 and 57194 (below 32').
Left RFP at 4:55 PM.

(Page 85) Tuesday 1/31/95

On-site at 9:00 AM. Made geotechnical 1logs for borings 57194
(deeper, cored portion from 32' to 84.5') and relogged 57694 from
core/sample boxes in ASI trailer (hole was initially logged by Mark
Yaskanin on 1/27/95). Checked core from 38'-40' in 57194 with Fred
Grigsby, at ASI trailer. Discussed results of drilling work to
date. Left site at 5:05 PM.

(Page' 92) Wednesday 2/1/95

On-site at 8:20 AM. Dropped off unianalysis samples at Med.
Building. Relogged 59094 in ASF trailer. Commenced drilling 71294
at TD at 34.3', at 2:15 PM. Left RFP for Broomfield at 3:00 PM.

(Page 93) Boring 71294
Location: Within "1994 USGS slide" east of east end of landfill,




south of _SID road.
Mobile B-57
Boyles Brothers

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes
Moss Sampling
Cal Mod drive sampling

water perched at 28! (wet sample from 28'-28.2"

drilled 2/1/95
TD @ 34.3!

(Page 94) Boring 71294
COLLUVIUM/SLIDE
0'-1' GRAVELLY LEAN CLAY (CL):

dark brn.;moist;mod. plastic;grass

roots to .3°'.

-5' SANDY CLAY with GRAVEL - (CL):

vellowish-brn., mod. brown;damp;
‘v.stiff;occ.claystone fragments;
occ. rootlets;gravels to 1"

4.5-5' highly weathered claystone.

claystone smeared along 60°
slickensided surface agalnst
colluvium, at 5'-5.1"

5'-7.2' SANDY, CLAYEY GRAVEL (GC):

orange-brn. ;moist;med.dense;f.
-crs. gravel;occ. cobbles. .

ARAPAHOE FORMATION

7.2'-30.5' CLAYSTONE: gray,
yellowish-brn. ;mid-highly wthered
(var.);plastic-friable;soft;
closely fractured;abundant iron
stained fract. surfaces at var.
orientations.

(Page 95) 71294 cont'

7.2'-30.5' claystone cont'
numerous slickensided surfaces at
various orientations. Soil
Properties: damp;v.stiff;highly
plastic (CH). Note: 0.25" thick
crushed claystone (gough like),
at 20° dip at 7.8' (possible slide
base?)

Hard below 10';occ. slickensided
surfaces below 10'; occ. sand-f.
gravel sized iron concretions,
occ. carbonaceous material below
10'.

Predominantly gray, occ. orange
iron staining in ground mass and
along fractures;generally less

0'-2' Moss

rec. 2.0/2.0
2'-4' Cal Mod
24/28/27/26
rec. 2.0/2.0

-5.8' Ccal Mod

16/27/41/50/3"
rec. 1.1/1.8

cobble (rough drilling)

at 5.8

drill out to 6!

6' to 8' Cal Mod
25/27/38/32
rec.2.0/2.0

*Note: 6'-8' Cal Mod
retain bag samples
6'-7.2"

7.2'-8"' Claystone
10'-12"' push Shelby

_{cont'. on next page)

10'-12' push Shelby
rec. 1.7/2.0

push up to 6500#
slight crimp in tube
bottom

pp=4.5+ at 11.7'
12'-13.3' Cal Mod
24/45/50/4"

rec. 1.3/1.3

drill out to 13.5'
13.5'-14.4"' Cal Mod
30/50/5";rec. 0.9/0.9
14.5'-15.3"'" Cal Mod
40/50/4";rec. 0.8/0.8
drill out to 15.5'
bag sample 13.5'-14.4"




fractured. (mod. fractured) below
15' .
Appears lntensely fractured; some
slickensided polished surfaces;
softer. Soil Properties: stiff-
v.stiff from 17.5-17.8' (however
does not appear disrupted w/

displaced materials

(Page 96) 71294 »
7.2'-30.5' Claystone cont'
predominantly yellowish-brn.,
mottled orange;damp to moist below
22' (22'-30.5"')

v. thinly laminated, some
slickensides along horiz. surfs;
v. heavy iron staining, from 27'
-29';caliche(?) from 27'-27.5"'")
wet (perched water) from 28'-28.2'
hard;iron cemented from 28.5-28.8"
30.5'-34.3'" CLAYSTONE:dark gray;.
fresh;friable;soft;massive?;some
slickensided surfaces, randon,
observed from 33'-33.5'. Soil
Properties:damp;hard;highly
plastic (CH).

Hole bottom at 34.3!

(Page 97) Thursday 2/2/95
On-site at 9:00 AM.
core/sample trailer
interpreted 57094 sanmples.
slope of N. Walnut Creek,
expose mod. to
Broomfield at 12:40 PM.

(Page 98) Boring 57594
(Note: 1log of core
November,

in

COLLUVIUM/SLIDE
0-5' SANDY CLAY (CL):dark-brn.;
dry;damp below 2';stiff-v.stiff
below 2';0cc. roots; some :
slickensides at.4.5' (possibly
mech.); disturbed by center bit
near the top of the sample.

-6' GRAVELLY, SANDY CLAY (CL):
h.yellowish-brn.;moist (ASI);

Logged core from 57594,
(next to ASI field offlce).

Inspected recent slides along north
toward east end of RFP.
severely weathered

boxes-hole
1994] ASI log used to supplement these notes.

15.5'—17.5' Moss
rec. 2.0/2.0 .
17.5'-18.3' Cal Mod

27/50/4";rec. 0.8/0.8
drill out to 18.5!

18.5'-20.5' Moss

rec. 2.0/2.0
20.5'-21' Cal Mod
50/6";,rec. 0.5/0.5"°
21'-22' Moss

rec. 1.0/1.0;bag samp
22'-24"'" Moss

rec. 2.0/2.0

24'-26' Moss

rec. 2.0/2.0

bag samp. 25'-26"
26'-28"' Moss

rec. 2.0/2.0 )
28'-28.8' Moss

rec. 0.8/0.8;(v. hard

advance) wet, perched
at 28"

28.8'-30.8"' Moss

rec. 2.0/2.0
30.8'-32.8' Moss
rec.1.0/2.0
32.8'+-34.3"'" Moss

rec. 1.5/1.5 -

bag samp. 32.8-34.3"

Terminate at 34.3°'.

O 1

claystone.

drilled late

0-2' Cal Mod
6/15/15/20
rec. 1.0/2.0
2'-4' Cal Mod

114/20/28/42

rec. 1.3/2.0
-6' Cal Mod

8/21/30/45

rec. 1.7/2.0

to 37.3',
Re-examined/re-

Head scarps
Left RFP for.

October/early



V.Stiff. . 6'-8' Cal Mod

. . 10/22/36/50
CLAYSTONE/SLIDE. ) rec. 1.4/2.0
16'-16.5' CLAYSTONE: gray-brn., 8'-10' Cal Mod
vellowish-brn., var. mottled 10/27/24/25
orange;mod.-severely weathered rec. 1.7/2.0
(var.) ;plastic~friable;soft;occ. 10'-12' Ccal Mod
displays a breccia-like texture, 6/10/14/17
with claystone frags. (angular) rec. 2.0/2.0
within more weathered matrix; 12'-14' Cal Mod
occ. iron concretions. Soil 6/8/23/21
Properties: v.stiff;damp;mod.- . rec. 1.7/2.0
high plastic (CL-CH); #**see
comments on base of slide depth
on next page. :

(Page. 99) Boring 57594 , ,
6-16.5' Claystone/slide cont' 14'-16' Cal Mod
occ. white prec. (caliche?) - - 6/12/16/28

stiff from 10' rec. 2.0/2.0
Mod.-dark brn.;gravelly clay . 16'-18' Cal Mod
(CL-CH) moist;stiff; [buried/ 4/12/22/45

reworked alluvium] from 13.5' rec. 2.0/2.0

to 13.7". . 18'-20' Cal Mod
orange-brn.,SANDY, CLAYEY GRAVEL 5/16/34/50

to GRAVELLY CLAY (GC-CL): moist; rec.2.0/2.0

stiff; (buried reworked colluvium] 20'-24' No sampl.
from 13.5-13.7"' . (augering 24'-24.9"'
orange brown, SANDY, CLAYEY GRAVEL HX core; no recovery.
-GRAVELLY CLAY (GC=-CL): moist 24.9'-29.9'" HX core
stiff;med. dense;subangular rec. 3.1-5.0.
gravels;appears mixed from 13.7'- :

14! ’

wet from 13.9'-14' (ASI) possible
base of slide see below at 16.5'
Claystone, as above 13.5'from 14'
to 16' (predominantly mod. o
weathered, w/ obvious coherent rock
structure, 1ie, blocky cs texture)
vellowish=-brn. ;moist;stiff;GRAVELLY
CLAY (CL-CH) [mixed claystone
gravel] from 16'-16.5'* (possible
slough-if so, then base of slide

at 14')

ARAPAHOE FORMATION
16.5'-19.8' CLAYSTONE: gray-

(Page 100) boring 57594 Geotech notes on ASI deep MW core; drive
samples. : '
. 16.5'-19.8' claystone cont'.
brown, mottled orange;mod.
weathered;plastic-friable;soft;mod



to closely fractured; (iron stained
surfaces) ;several vertical
fractures from 18'-20"'.
19.8'-104.9' (observed/logged by
RH to 37.3') CLAYSTONE: dark gray;
fresh;friable;soft.

Total Depth 104.9"
Well installed by ASI

(Page 101) Friday 2/3/95

On-site at 8:55 AM. Crew preparing to drill 59694, Commence
drilling 59694 at 11:15 AM. Completed drilling at 1:30 PM.
Installed well. Left RFP at 3:00 PM.

(Page 102) Boring 59694.

Location: 20' north of SID, toward west end of landflll just south
of "west slide" toe.

Mobile B=57 '

Boyles Brothers ‘

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling , A

" free water (in hole) not encountered; wet soill (traces of free
water in sample. Observed from 10'-15.5%. :

drilled 2/3/95

Install Well 2/3/95:

20'-18"': Bentonite Pellets

18'-14': 16/40 sand

4'-2"': Bentonite Pellets

2'-0': grout bentonite

18'-16': 2" PVC blank (sump)

l6'-6': 2" slotted PVC (.010")

6': surface blank PVC

(Page 103) Boring 59694

FILL : 0'-2' Moss
0'-1.8' GRAVELLY, SANDY CLAY (CL): rec. 2.0/2.0
dark brn.;moist;roots to 1°'. 2'=-2.8'" Cal Mod

1.8'-13' SANDY, CLAYEY GRAVEL (GC):44/50/4"; rec. 0.8/0.8
orange~brn., mod. brn.; damp;dense;drill out to 3!

f.-crs. sand, gravel; occ. roots. 3'-5!' Cal Mod

moist below 4' - 35/65/48/38;bag samp.
mixed gray, orange-brn. below 5.5' 3'-4'; rec. 1.6/2.0
med. dense (clay matrix appears 5'=7' Cal Mod
soft-firm) from 6'-12"'; 21/32/25/16

v.moist from 6'-10" rec. 2.0/2.0

possible mixed colluvium/slide? 7'-9' push Shelby
from 11'-13" rec. 2.0/2.0

wet below 10! push up to 4000#

sandy clay with gravel (CL), stiff bottom 0.1'dented
(? appears softer) from 11'-11.7' 9'-11' Cal Mod
loose from 12'-13" 6/13/19/16




-

COLLUVIUM/SLIDE

13'-15.5' CLAYEY SAND with GRAVEL:
(derived from the Rocky Flats
Alluvium) jorange-brn. ;wet;loose;
severely weathered Claystone (?)

SLIDE/GOUGE ? (CL)

15.5'-16' LEAN SILTY CLAY:
yellowish brn., mottled orange/
gray;v. moist- wet appears soft
(sample disturbed by rock driven
through interval-see comments
regquarding blows at right).
Possibly slide/gouge zone

(Page 104) Boring 59694

abrupt contact between silty clay
and mod. weathered claystone at
le'.

ARAPAHOE FORMATION

16'-18*' CLAYSTONE:dark gray,
occ. orange iron staining; mod.
slightly weathered;friable;soft.
Soil Properties: damp;hard; (CH).
18'-20"
- friable;soft.
damp;hard; (CH)

faint
to

Soil Properties:

Bottom of Hole at 20
Install well 2/3/95
(details-on page 102)

**Boring Summary

-13' (?) FILL: mostly (GC);
possibly mixed Colluvium/Slide
from 11'-13"
13'-15.5' COLLUVIUM/SLIDE (SC):
derived from Rocky Flats Alluvium;
(probably slid to this position
considering sharpness of contact
with claystone at 16')
15.5'-16' BASE OF SLIDE GOUGE
possibly consisting of severely
weathered cs?)

16'-18' CLAYSTONE: mod.-slightly
weathered
18'-20' CLAYSTONE: fresh

(Page 105) Monday 2/6/95

On-site at 8:50 AM. Crew setting up on 56894.

CLAYSTONE: dark gray;fresh;

rec. 1.8/2.0

11'-13' Cal Mod
9/14/10/9; bag samp.
12'-13'; rec. 1.8/2.0
13'-15"' push Shelby
easy push;rec. 1.1/2.0
15'-17' Cal Mod
*13/16/19/26

rec. 2.0/2.0

sample disturbed (pushlng
a rock elevated blows’)
from 13'-14"

17'-17.9' Cal Mod
23/50/5";rec. 0.9/0.9
drill out to 18!
18'-20"' Moss

rec. 1.8/2.0

v. hard to advance
[Note: retained bulk
sample of fill cuttings
0-15' (Bucket)

Terminate at 20'.

"Commence drilling at



10:05 AM. Completed hole at 12:20 PM, at 33' TD. . Grout Backfill
56894. Commence drilling 58394 at 2:30 PM. Complete 58394 at 4:30
PM; did not succeed in sampling slide contact.  Slow frisk-out due
to high alpha reading on Allison (ASI). Dean says this is probably
due to radon. Left site at 5:35 PM.

(Page 106) Boring 56894

Location: 60' SW of borehole 50892; approximately mid-slope above
SID, toward east end of landfill.

Mobile B-57

Boyles Brothers

Advanced hole with 3.25" ID Hollow Stem Augers
3" Shelby Tubes A '
Moss Sampling

Cal Mod drive sampling

water not encountered

drilled 2/6/95

TD at 33"

(Page 107) Boring 56894 »

COLLUVIUM (possibly FILL) 0'-2' Moss

0'-0.7" GRAVELLY, SANDY CLAY (CL): rec.' 2.0/2.0

dark brn.;damp;roots. _ 2'-3.4' Cal Mod
0.7'-6.3'" SANDY, CLAYEY GRAVEL 27/37/50/5"

(GC): yellowish-brn.,mottled rec. 1.4./1.4
orange;danmp;dense;f.~-crs. gravel, drill out to 3.5
occ. cobbles. 3.5'=-5' Cal Mod
6.3'-6.5"'" SANDY CLAY (CL): orange- 40/46/50/6";bag samp.
brn.;moist;f.-crs. sand;some 3.5-4.6"'";rec. 1.1/1.5
gravel. 5-5.4' Cal Mod

' ' 50/5" rec. 0/0.4
ARAPAHOE FORMATION , drill out to 5.5

6.5'"-7.7' SILTSTONE/SANDY CLAYEY 5.5t-7.5"' Moss
SILT (ML): yellowish-brn., mottled rec. 1.0/2.0"

orange;damp;stiff-v.stiff (?); 7.5'-9.5"' Cal Mod
v.fine sand. Rock Properties: 10/19/25/33
severely weathered;plastic;soft. rec. 2.0/2.0

7.7-10.5' CLAYSTONE/FAT CLAY (CH): bag samp. 8.5'-9"'’
dark gray-brn.;moist;stiff-v.stiff pp=1.8 tsf @ 8.5

Rock Properties: severely 9.5'-11.5"'" push Shelby
" weathered;plastic;soft. Includes push to 4000# to 10.5!
some carbohaceous material. v.hard push, up to 8500#

from 10.5-11.5"
rec. 1.8/2.0

(Page 108) 56894 (cont')

10.5-30.6"' Claystone: ) 11.5'-13"' Cal Mod
yellowish-brn, mottled orange, 31/38/50/6";rec. 1.5/1.5
gray;mod. weathered;plastic to 13'~15' Moss
friable;soft;occ. iron rec. 2.0/2.0
concretions;numerous v.fine bag sample 14'-~15"
"silty sand-sandy silt (gray) 15'~17' Moss
lamiane/pockets**. Soil "rec. 2.0/2.0

- Properties: damp;hard;mod.-high 17'-19' Moss




plastic (CL-CH). Generally thinly rec. 2.0/2.0
laminated;mod. fractured (numerous 19'-21' Moss

tight, iron stained bedding rec. 2.0/2.0
surfaces, fractures). Includes bag sample 20-21'
some carbonaceous. material. 21'-23"' Moss
damp to moist, locally moist rec. 2.0/2.0

below 21! ’ 23'-25"'" Moss
: rec. 2.0/2.0

25'-27"' Moss
rec. 2.0/2.0
27'-27.7"' Push Shelby

- push required 8500#
rec. 0.7/0.7 badly
dented bottom 3"
27.7-29"' Moss
rec. 1.3/1.3

(Page 109) Boring 56894 (cont.) © 29'-31' Moss
10.5'-30.6' Claystone (cont') rec. 2.0/2.0
moist from“30.5'-33' Claystone: 31'-33"' Moss
dark gray;fresh;friable;soft; rec. 2.0/2.0
thinly laminated (horizontal); bag samp. 32'-33"

w/ v.thin interbeds (up to 1/16")
of v.fine silty sand-sandy silt.

Soil Properties: damp (silty sand
lamanae are dry)  ;hard;mod.-highly

. 'plastic; (CL-CH).
™D at 33!

Terminate at 33°
© Grout Backfill '

(Page 110) Boring 58394

Location 3' SE of 57194 (adjacent hole to sample slide contact at
4', and install shallow well). ' '
Mobile B-57

Boyles Brothers _

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

water not encountered

drilled- 2/6/95

TO at 9.5!

Install Well, 2/7/95

2" blank PVC sump, 5.5'-7.5"

2" 0.010" slotted PVC screen, 3.5'-5.5"

2" blank PVC, 3.5' to surface

Bentonite Pellets, 7.5'-8.5"

Cave 8.5'-9.5" '

Sand #16-40, 7.5'-3"!

Bentonite Pellets, 3' to surface

.’ (Page 111) Boring 58394 (cont')




WASTE FILL/SLIDE

0'-4' SANDY,CLAYEY GRAVEL (GC):

orange-brn.,mod. brn,dark brn.
(mixed) ; damp,moist'med dense;
some cobbles

cobble, v.rough drilling, from
3'~3.3'.

slide/contact between FILL and
CLAYSTONE at 4'; (based on
57194) .

ARAPAHOE FORMATION

4'-6.3'" CLAYSTONE: dark gray,
mottled orange; highly to
severely weathered;friable;
plastic;soft.

6.3'-9.5' CLAYSTONE: dark gray,
mottled orange;mod. weathered;
friable;soft;mod.-closely
fractured.

vertical iron-stained fracture
from 7.5'=-9°'.

TD at 9.5"'.
Install Well
see pg. 110 for details

(Page 112) Tuesday 2/7/85
On-site at 9:00 AM.

drilling 56794 at 10:15 AM.

0-1.4"' Moss

rec. 1.0/1.4

bag samp.

1.4-2.9"' Cal Mod
15/20/38

rec. 1.4/1.5 bag samp.
drill out to 3.3!
3.3'-3.7"' push Shelby"
v.hard push (up to 8000#)
rec. 0/0.4

trashed tube on cobbles
drill out to 3.8'
3.8'-5.4"' Push Shelby
push at 4000# to 5.4!
stopped at 5.4'

rec. 0.1/1.6

samp. disturbed

tube bottom trashed
prob. pushing gravels
through contact

drill out to 5.5'
5.5'-7.5' Cal Mod
9/20/37/44.

rec. 1.3/2.0

bag sample

7.5'-9.5' Cal Moad
6/20/31/;rec. 1.8/2.0
bag sample ‘
Terminate at 9.5

Boring 58364 drill crew installing shallow
well. Other drill crew ‘preparing to drill 56794.
Complete 56794,

Commence

at 25' TD, at 12:15

PM. Left site for Broomfield at 12:45 PM.

(Page 113) Boring 56794
Location:
approx. 10' west of well 58494.
Mobile  B~57

Boyles Brothers

about mid-slope above SID

at east end of landfill,

Advanced hole with 3.25".ID Hollow Stem Augers

3" Shelby Tubes
Moss Sampling
Cal Mod drive sampling

water not encountered (v.moist to wet from 11'-13'")

drilled 2/7/95
TD at 25! -




(Page 114) Boring 56794 (cont.)

COLLUVIUM - possible FILL 0'-2' Moss

0'~2' SANDY, CLAYEY GRAVEL (GC): rec. 1.1/2.0
mod.-brn., orange-brn.;moist;med. 2'-4' Cal Mod
dense;f.-crs. gravel;some cobbles. 23/22/33/29
COLLUVIUM bag samp. 2'-3.5"
2'-~11' SANDY CLAY (CL): dark-brn.; rec. 1.5-2.0 '
moist;v.stiff;minor f. gravel;occ. 4'-6' Cal Mod

roots;gray brn.;some orange - 13/719/15/16
mottling below 4°'. . , rec. 2.0/2.0
stiff below 5' . ‘ 6'-8' push Shelby
heavy orange mottling (iron push up to 6000#
stained) below 8'. rec.1.4/2.0

11'-13' SANDY, CLAYEY GRAVEL (GC): pp=2.5-3.25 tsf @ 7.4
mottled gray, orange; v.moist-wet; 8'-10' Cal Mod

med. dense;f.-crs. gravel; approx 10/12/17/15

‘1" thick-greenish gray clay layer rec. 2.0/2.0

appears firm; (CL-CH): at 11.8'"'. bag samp. 9'-10"
- ) _ 10'-12' Cal Mod
ARAPAHOE FORMATION 7/10/14/14

13'=-14.5' CLAYSTONE/FAT CLAY rec. 2.0/2.0
: ' ~12'-14"' push Shelby
push up .to 4000#
note: harder push @ 13!
rec. 1.9-2.0
pp=1.5 tsf @ 13.9' .

- {(Page 115) Boring 56794 _
13'-14.5' CLAYSTONE/FAT CLAY S l4'-16"' Cal Mod
CLAY (ch): gray brn.;very moist; 15/28/35/50
stiff. Rock Properties: severely rec. 1.1/2.0
weathered;plastic; soft. Includes

some balck carbonaceous material.

v.stiff;mottled orange;from

approx. 14-14.5"

14.5'~15.5"'" CLAYSTONE: gray-brn., 16'-16.8"' Cal Mod
var. orange mottling;highly 35/50/4"
weathered;plastic;soft. Soil rec. 0.8/0.8

Properties: moist-v.moist;v.stiff drill out to 17'
to hard;highly plastic (CH). :

15.5'-22"' CLAYSTONE: gray, some 17'-19' Moss
orange Fe-staining, usually along rec. 2.0/2.0
fractures;mod. weathered;friable; 19'-21' Moss

soft;mod.~closely fractured;occ. rec. 2.0/2.0
shows horizontal bedding surfaces; bag samp. 20'~21"
(iron stained,tight). Soil 21'-23"' Moss
Properties: damp;hard;CH ‘rec. 1.4/2.0

gray-brn., yellowish~brn., mottled
orange from 17'-21"';

gray, some orange mottling from
21'-22"! :

({Page 116) 56794 cont.




22'=-25' CLAYSTONE: dark gray; . 23'-25' Moss
fresh;friable;soft;occ. v.thin rec. 1.3/2.0
laminae of silt;h.gray

™D @ 25' Terminate @ 25°
Grout Backfill

(Page 117) Wednesday 2/8/95 '
On-site at. 8:10 AM. Crew setting up rig on 59194. Commence

drilling at 9:40 AM. Complete 59194 at 1:00 PM, at 46' TD. (Well
installed 2/9/95). Other. crew preparing to drill 71494, at
57194/58394 location. 71494 will be advanced to 45', to screen
fractured/caliche zone noted at 39' in 57194. Commenced drilling
71494 at 3:45 PM. Attempted to sample the slide contact at 4' deep
(as encountered in 57194) via Shelby tube. Recovered tube of

sample from 4'-5.5' (possibly slide contact in tube). Note: 71494
is 4' east of 58394. Left rig at 4:40 PM, after recovering Shelby
Tube from 4'-5.5'. Left RFP at 5:30 PM.

(Page 118) Boring 59194 :
Location: Edge of flats, at centeral part of landfill (just above
59794/71194) . C : : ' :
Mobile B-57 ‘

Boyles Brothers

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

water (wet soil, sampler dry) from 30'-33.3' (perched on cs)
drilled 2/8/95

TD at 46' °

Installed well 2/9/95:

Bentonite Pellets, 46'-38"

Sand #16-40, 24'-38'

Bentonite Pellets, 21'-24"'

Bentonite Grout, 0'-=21'!

2" solid PVC sump, 36'-38'

2" 0.010" slotted PVC screen, 26'-36'
2" blank PVC, 0'-26"

(Page 119) 59194 cont.

FILL ' 0'-2' Moss
0'-10.5' SANDY, CLAYEY GRAVEL & rec.- 0.9/2.0
COBBLES (GC): orange-brn.,mod. 2'-4' Moss
brn;moist;dry-damp below 2';med. rec. 0.8/2.0
dense(?) (gravels and cobbles rough drilling-8'
too coarse for accurate PR] 4'~-6' Moss
graphite at 4.8' rec. 0.8'/2.0"
graphite at 6! 6'-6.9' Cal Mod .
solid plastic clear chunk in 26/50/5"; rec. 0.1/0.9
cuttings from 8' ? 6.9'-8' Moss
mostly .dark brn., some black rec. 1.1/1.1

(graphite) below &' 8'-10' Moss




v.moist to wet,gray SANDY rec. 1.1/2.0

CLAYEY GRAVEL,. some glass at 9' v. easy smooth
v.moist-wet, gray-brn. (GC): advance, 8'-11"
w/ glass, from 10'-10.5' . 10'-12' Moss
rec. 1.0/2.0
ROCKY FLATS ALLUVIUM 12'-14"' Moss

10.5'-33.3"' SANDY, CLAYEY GRAVEL rec. 2.0/2.0 .
(G€): orange-brn., occ. greenish bag samp., 13'-14"'
gray (clay matrix) ;moist;med. 14'-15"' Cal Mod
" dense-dense;f.-crs. sand & gravel, 27/50/6"; rec. 1.0/1.0
subrounded-subangular;occ. cobbles 15'/16' Moss

rec. 1.0/1.0

(Page 120) 59194 cont.
10.5'-33.3' SANDY, CLAYEY GRAVEL 16'-18"' Moss
sandy clay (CL), appears v.stiff; rec. 1.5/2.0
from 17.'-17.3" : attempt Cal Mod
f.clayey sand (S8C) from 19.8'- ~ at 18',bouncing
20.5" ’ , 18'-20' Moss;bag samp.-
18.5-20"';, rec. 2.0/2.0
41/50/5"; rec. 0.9/0.9
20.9'-22'" Moss -
rec. 1x»1/1.1
22'-24"' Moss
rec. 2.0/2.0-
24'-26"' Moss
rec. 0.4/2:0
LEAN CLAY (CL}): yellowish-brn., 26'-28"' Moss
mottled orange,gray;moist stiff; rec. 2.0/2.0
(pp=1.5 tsf at 27') from 26'-27.5' 28'-30' Moss
' rec. 2.0/2.0
v.moist below 29 trip out augers
: Moss won't latch
30'-31.9' Cal Mod
.+ 21/29/27/50/5" "
wet below 30 ' rec. 1.4/1.9
drill out to 32°

(Page 121) A
10.5'-33.3' SANDY, CLAYEY GRAVEL 32'-34"' Moss
cont. rec. 2.0/2.0 '
contact with claystone appears 34'-35.1' push Shelby
depositional (crs. gravels a top refusal @ 35.1' (9000#)
Cs) cs appears undisturbed. rec. 1.1/1.1 bottom 2" bent
’ 35.1'-36"' Moss

ARAPAHOE FORMATION rec. 0.9/0.9
33.3'-36"' CLAYSTONE: yellowish- 36'-38"' Moss

. brn., gray-mottled orange;mod.- bag samp. 37'-38"
.highly weathered;plastic~-friable; rec. 2.0/2.0
soft;closely fractured;occ. '38'-40"' Moss
laminated approx. horiz.. rec. 2.0/2.0

Soil Properties: damp-moist;hard; 40'-42' Moss




CH.

gray-brn.,occ. orange iron
staining (in ground mass and

along fractures); mod. weathered;

friable;soft;shows some horiz.

bedding/lamination (iron stained/
tight surfaces). Soil Properties:

damp;hard;CH.
44'-46' CLAYSTONE:black;fresh;
friable;soft. Soil Properties:
damp;hard;CH.

TD at 46°'
Installed well 2/9/95
(details on page 118)

(Page- 122) Boring 71494
[(Drilled 4' east of 58394)

FILL
0'-4' sandy, clayey gravel

ARAPAHOE FORMATION.

4'~5,5'+ CLAYSTONE: mod.
weathered claystone, mod. gray;
friable;soft;exposed at tube

bottom at5.5' (possible slide

plane as in 57194 at 4') 1in
upper portion of tube
ASI sample# BHOO0243AS.

36'-44' CLAYSTONE:dark gray, occ.

rec. 0.7/2.0
42'-44"'" Moss
rec. 2.0/2.0
44'-46' Moss
rec. 1.4/2.0

Terminate @ 46!

0.3'" Drill
w/ 8.25" ID augers

‘3'=3.2"' push Shelby

trash tube;no rec.
drill to 4' :
(possibly smoothed out
at 4!

4'-5,9'" push Shelby
smooth easy push (up
to 1000#) .
bottom approx. 0.4'
slipped out of tube
cut off 5.5-5.9'
therefore: tube samp.
contain 4'~5.5' sample
top end of tube appears
to be GC FILL possibly
slough
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Department of Energy
Rocky Flats Plant
Operable Unit 5

Slope Stability Analysis
Dr. Thomas L. McGehee

Analysis of Laboratory Data

This report contains a brief examination of the data base collected
by Rust Environmental and analyzed by Advanced Terra Testing to
determine why these analyses were performed. The data consists of
standard ASTM geotechnical analyses collected for the evaluation of
USCS soil classification and slope stability analysis of soils.
The following is an examination of the data base in light of the
standard slope stability analysis performed by geotechnical
engineers. '

Atterberg Limits (Determining the consistency of the soil.) ASTM D
4318 - The moilsture content, in percent, at which the soil
transitions from solid, semisolid, plastic, and liquid behavior is
measured in the Atterberg Limits Test. . The moisture content at
which the transition from solid to semisolid state takes place is
defined as the ghrinkage 1limit. The Atterberg Limits (percent
moisture content) at the point of transition from semisolid to
plastic state is the plastic limit, and ‘from plastic to liquid
state is the liquid limit. : ‘ :

Shrinkage limit - Soil(shrinks as moisture is gradually lost from
it. With continuing loss of moisture, a stage of equilibrium. is
reached at which more loss of moisture will result in no further
volume change. The soil moisture percent at which the =40 sieve
fraction, soil’' mass ceases to change is ‘defined as the shrinkage
limit. '

Plastic Limit - The plastic limit is defined as the - 40 sieve
fraction, soil percent moisture content at which the soil crumbles,
when rolled into threads of 3.2 mm in diameter.

Liguid Limit - The moisture content of the soil, in percent, and
the corresponding number of blows are plotted on semilogarithmic
graph paper. The relationship between moisture content and log N
is approximated as a straight line. This is referred to as the
flow curve. The moisture content corresponding to N=25, determined
from the flow curve, gives the liquid limit of the soil. For
routine ‘laboratory tests, it may be used to determine the liquid
limit when only one test is run for a soil (one point method).

This has been adopted by ASTM under designation D-4318. The reason
that the one point method yields fairly good results is that a
small range of moisture-content is involved where N=20 to N=30.

Casagrande (1932) concluded that each blow in a standard llqu1d
limit device corresponds to a soil shear strength of about 1 g/cm?.

Hence, the liquid limit of a fine~grained soil glves the moisture
content at which the shear strength of the soil is approximately 25

g/cm




Clay Mineral Influence - The presence of "sensitive" clay minerals
in soil mass: can have significant effect on the properties of the
soil. A somewhat indirect method of obtaining information on the
type and effect of clay minerals in the soil is to relate
plasticity to the quantity of clay sized particles. The "activity"
of a soil can be derived mathematically by dividing the percent
plasticity index by the percentage of clay. A graphical method
using the Unified Soil Classification System (USCS) plasticity
chart for the classification of fine grained soils is used in the
abscence of clay mineral characterization.

A Plasticity Chart plot of the liquid limit value against the
plasticity index value is normally included in the laboratory
reports.

Atterberg Test Interpretation - The laboratory report includes the
calculations of the plastic limit, the liquid limit, and the Flow
Curve/Plasticity Chart at the bottom of the page. The geotechnical
interpretation of the graphs produced from the ASTM D 4318 tests
involves the determination of the liquid 1limit (at N=25), the
plasticity index (PI) of the soil vrs the liquid limit (LL) point
_plotted. The spacial relationship to the U-line and A-line
indicates the type of plasticity thée silts and/or clays exhibit in
the -40 fraction of the soil.

BHO0229AS, 56794, 6-8’ LL 58%, PI 43 (clay/high plasticity)
BHO0232AS, 56794, 0-12’ LL 49.9%, PI 34 (clay/mod. plasticity)
BHO0218AS, 56894, 9.5-11.5' LL 63%, PI 41.8 (clay/high plast.)

BHOO185AS, 56994, 2.6-3.4’ nonplastic :

BHOO186AS, 56994, 6-6.9’ LL 35.4%, PI 17.3 (clay/mod. plast.)
BHOO188AS, 56994, 0-11’ LL 43%,-PI 25 (clay/mod. plast.)
BHOO190AS, 56994, 17-19/ LL 34%, PI 17.9 (clay/mod. plast.)

BHOO138AS, 57094, 6-8.4’ LL 41.0%, PI 26.6 (clay/mod. plast.)
BHO0140AS, 57094, 10-10.5’ LL 57.5%, PI 39.5 (clay/high plast.)
BHOO142AS, 57094, 14.5-15.5’ LL 57.5%, PI 35.1 (clay/mod. plast.)
BHO0O143AS, 57094, 18-19.5’ LL 65.8%, PI 48.8 (clay/high plast.)
BHOO144AS, 57094, 18.5-20’ LL 72.9%, PI 52.1 (clay/high plast.)

BHOO192AS, 57194, 7-8.9’ LL 68.0%, PI 40.9 (clay/high plast.)
BHO0194AS, 57194, 17-17.9/ LL 53.5%, PI 31.9 (clay/mod. plast.)

BHO0175AS, 57494, 8-10.5’ LL 66.3%, PI 49.9 (clay/high plast.)

BHOO0199AS, 57694, 8-10’ LL 65.6%, PI 43.8 (clay/high plast.)
BHOO129AS, 57794, 4-5.8’ LL 60.8%, PI 45.1 (clay/high plast.)

BHO0170AS, 59294, 10-10.5’ LL 45.8%, PI 31.0 (clay/mod. plast.)
BHOO0171AS, 59294, 12-13.2’ LL 52.3%, PI 30.4 (clay/mod. plast.)
BHO0172AS, 59294, 16-18’ LL 70.6%, RPI-51.2 (clay/high plast.)

BHOO134AS, 59594, 0-22’ LL 33.2%, PI 20.3 (clay/mod. plast.)
BHOO135AS, 59594, 24-26.5’ LL 56.2%, PI 40.4 (clay/high plast.)
BHOO136AS, 59594, 8.5-8.9/ LL 32.6%, PI 17.0 (clay/mod. plast.)




BHOO215AS,

BHOO178AS,
BHOO182AS,

BHOO183AS,

BHO0206AS,
BHO0208AS,

The activity of the clay

BHO0232AS,
- BHOO188AS,

BHOO138AS,
BHOO140AS,

BH00142AS,

BHOO175AS,
BHOO0170AS,

BHOO134AS,
BHOO135AS,

BHOO0215AS,

BHOO0178AS,

BHO0183AS,

59694, 0-15/ LL 47.1%, PI 32.0 (clay/mod. plast.)

59794,
59794,

71194,

71294,
71294,

56794,
56994,
57094,
57094,
57094,
57494,
59294,

59594,
59594,

59694,
59794,

71194,

17-18’ LL 55.7%, PI 33.0 (clay/mod. plast.)
, PI 38.7 (clay/high plast.)

11.5-12.3’ LL 53.4%

14-16’ LL 66.8%, PI 44.7 (clay/high plast.)

10-12‘ LL 63.4%, PI 43.0 (clay/high plast.)
21-22’ LL 62.6%, PI 40.7 (clay/high plast.)

Of12’ BSS Normal
0-11’ BSS Active
6-8.4"7 Active
10-10.5" Normal
14.5-15.5’ Active
8-10.5" Active
10-10.5" Normal
0-22’ BSS Active
24-26.5"1 Normal
0-15’ BSS Active
17-18" Normal
14-16' .. Normal

clay,
clay,
clay,
clay,
clay,
Clay,
Clay,

Clay,
clay,

clay,
clay,

clay,

A =

N

>

in the =40 soil fraction

1.11

3.623

1.49
.16
5.48

nu#
|

|
=

.29

|
[N

.04

.85
1.13

W
=2

]
'._.I

.93

A = 0.81.

A

Specific Gravity - (Determining the ratio of
material to the unit weight of pure water at 4 °C.) ASTM D 854 -~

Specific Gravity Interpretation

BHO0232AS,
BHOO138AS,
BHOO139AS,
BHOO140AS,
BHOO142AS,
BHOO175AS,
BHOO134AS,
BHOO170AS,

BHOO135AS,

56794,
57094,
57094,
57094,
57094,
57494,
57594,
59294,

59594,

0-127, 2.72
6-8.4"7, 2.69
5.0~5.5", 2.66
10-10.5", 2.70
14.5-15.5", 2.70
8-10.5", 2.71
0-22.0", 2.69
10-10.5", 2.71
24-26.5", 2.73

= 0.87

the unit weight of a




BHOO0215AS, 59694, 0-15/, 2.72
BHOOlZSAS,'59794, 17-18", 2.70

BHOO183AS, 71194, 1l4-16', 2.72

Unconfined Compressive Strength (Similar to a triaxial test but
with the undrained shear strength independent from the confining
pressure c¢,.) ASTM D 2166 - This 1is a special type of
unconsolidated-undrained test that is commonly used for clay rich
soils. This test is usually run to test the short term effects of
the slope stability of clay soils. At failure the total minor
principal stress is 0 and the total major principal stress is sigma
1. ,

Unconfined Compressive Strength Test Interpretatlon - This 1is a
special type of unconsolidated-undrained test that is commonly used
for clay specimens. In this test, the conflnlng pressure og; is 0.

An axial load is rapidly applled to the specimen to cause failure.
At failure the total minor principle stress is 0 and the total
major pr1nc1p1e stress is o,. Theoretically, for similar saturated
clay specimens, the unconflned compression tests and the
unconsolidated-undrained triaxial tests should yield the same
values of ¢ However, unconfined compression tests on saturated
clays yield sllghtly lower values of <y than those obtained from
unconsolidated-undrained tests.

BHOO138AS, 57094, 6.0-8.4°7 c= 1690 ¢= 0
BHOO175AS, 57594, 8-10.5 c= 706 ¢= 0
BHOO212AS, 59694, 7-9' c= 1182 . ¢= 0

Moisture Content (% Dry Weight) - ASTM D 2216

BHOO228AS, 56794, 2-3.5/, 14.8%
BHOO230AS, 56794, 9-10/, 20.0%
BHOO232AS, 56794, 0-12/, 17.9%
BHOO188AS, 56994, 0-11', : 4.2%

BHOO189AS, 56994, 15-167, 13.9%
BHOO140AS, 57094, 10-10.5', 8.1%

BHO0193AS, 57194, 11-11.97, 21.1%
BHOO195AS, 57194, 23-24', 17.3%
BHOO196AS, 57194, 31-327, 14.8%

o

BHOO128AS, 57794, 2-2.5, 9.0




BHOO170AS, 59294, 10-10.5/, 14.3%

BH0O0211AS, 59694, 3-4', 9.8%

BHOO213AS, 59694, 12-13'/, 13.9%
BHOO215AS, 59694, 0-15,’" 13.8%
BHOO204AS, 71294, 6-7.2/, 7.5%

BHOO205AS, 71294, 7.2-8', 19.4%
BHO0207AS, 71294, 13.5-14.4", 18.9%
BHOO209AS, 71294, 25-26', 18.5%
BHOO210AS, 71294, 32.8-34.3' 18.6%

Moisture (% Dry Weight) & Dry Density ASTM D 2216 & ASTM D 2937

BHOO231AS, 56794, 12-14', 31.5% " 94.8
BHOO187AS, 56994, 13-15’, 12.4% 99.2
BHOO190AS, 56994, 17-197, 16.9% 90.4
BHOO191AS, 56994, 25-27', 22,0 100.6
BHOO139AS, 57094, 5.0-5.57, 11.7% not meas.
'BHOO141AS, 57094, 10.5-12.5', ° 18.8% . 96.8
BHOO142AS, 57094, 14.5-15.57, 10.4% 106.2
BHOO176AS, 57494, 10.5-13’ 18.0% 105.0
BHOO177AS, 57494, 18.8-20.5, 20.8% 106.0
BHOO197AS, 57694, 2-47, : 15.1% not meas.
BHOO129AS, 57794, 4-5.87, 15.1% 98.6
BHOO202AS, 59094, 4.0-5.27, 15.1% ‘ not meas.
BHOO214AS, 59694, 13-157, 15.7% 116.0
BHOO178AS, 59794, 17-187, 19.4% 102.4
BHOO182AS, 59794, 11.5-12.37, 5.3% not meas.
BHOO183AS, 71194, 14-167, : 22.8% 99.9
BHOO184AS, 71194, 16-17.2, _ 16.5% 108.0
BHOO208AS, 71294, 21-22/, 18.4% . ' not meas.

Modified Proctor Compaction ASTM D 1557 - In the.proctor test, the
soil is compacted in a mold. During the laboratory test, the mold
is attatched to a base plate at the bottom and to an extension at
the top. The soil is mixed with varying amounts of water, spread
into three layers, and then compacted by a hammer that delivers 25
blows to each layer. For each test the moist weight of compaction
can be calculated. With known moisture content, the dry unit
weight can be calculated. The values determined can be plotted
against the corresponding moisture contents to obtain the maximum




dry unit.weight and the optimum moisture content for the soil. . For
a given moisture content, the theoretical maximum dry unit weight
is obtained when there is no air in the void spaces-that is, when
the degree of saturation equals 100%. Thus the maximum dry unit
weight at a given moisture content with zero air voids can be
calculated.

Compaction values representing field conditions can be obtained
from the modified proctor test. For conducting the modified
Proctor Test, the same mold is used. However, the soil 1is
compacted in five layers by a hammer that weighs 10 lbs. The
number of hammer blows for each layer is kept at 25 as -in the
standard Proctor Test. Because it increases the compactive effort,
the modified Proctor Test results in an increase of the maximum dry
unit weight of the soil. The increase in the maximum dry unit
weight of the soil is accompanied by a decrease of the optimum
moisture content.

Values in this table include the maximum dry unit. welght and the
optimum moisture content. ’ .

5H00232As, 56794, 0-12’, 122.3 lbs/ft? 12.8%
BHOOlssAs, 56994, o—il'; 137.3 lbs/ft? 5.6%
BHOO134AS, 59594, 0-22/, 138.1 lbs/ft3 6.9%
BHOO215AS, 59694, 0-15/, 130.5 lbs/ft? 10%

Hydrometer Analysis w/ Mechanical Grain Size Analysis ASTM D 422

(see laboratory data) This information is useful in the Unified
Soil Classification System (USCS) which uses soil properties (such
"as the Atterberg Limits test) and grain sizes to classify soil

type.
USCS Soil Classification D-2487

BHOO232AS, 56794, 0-12’, 71%-F, 9%-G, 18%-S
CL, lean clay with sand

BHOO188AS, 56994, 0-11/, 17.7%-F, 43%-G, 16%-S
GC, clayey gravel with sand

BHOO138AS, 57094, 6-8.4’, 39.2%-F, 20%-G, 26%-S
GC, clayey gravel with sand

BHOO139AS, 57094, 5-5.5’, 11%-F, 55%-G, 10%-S
GP-GC, poorly graded gravel with clay

BHOO140AS, 57094, 10-10.5’, 63.1%-F, 9%-G, 25%-S
CH, sandy fat clay




BHO00O142AS, 57094, 14.5-15.5',.10.1%;F, 71%-G, 10%-S N
GP-GC, poorly graded gravel with clay

BHOOliSAS, 57494, 8-10.5’, 96%-F, 0%-G, 4%-S
CH, fat clay

BHOO170AS, 59294, 10~10.5’, 66.3%~F, 1%~G, 34%-S
CL, sandy lean clay :

BHOO134AS, 59594, 0-22’, 39.2%-F, 19%-G, 33%-S
SC, clayey sand with gravel

BHOO135AS, 59594, 24-26.5’/, 64.8%-F, 2%-G, 32%-S -
CH, sandy fat clay

BH00215AS, 59694, 0-15’, 48.6%-F, 12%-G, 35%-S
SC, clayey sand

BHOO178AS, 59794, 17-18’, 97%-F, 0%-G, 4%-S
CH, lean clay

BHOO0183AS, 71194, 14-16’, 95.9%~F, 0%-G, 4%-S
CH, fat clay .

Grain Size Analysis, =200 Sieve only (%fines/Moist.) ASTM D 1140

BHOO229AS, 56794, 6-8', 58.6% .- 15.1%
BHOO185AS, 56994, 2.6-3.47, 4.1% 0.3%
BHOO186AS, 56994, 6-6.9', 16.4% 8.4%
BHOO190AS, 56994, 17-197, 28.2% 16.5%
BHO0143AS, 57094, 18-19.57, 60.1% 14.1%
BHO0144AS, 57094, 18.5-20, 62.1% _ 20.5%
BHOO192AS, 57194, 7-8.97, 97.9% » 21.1%
BHOO194AS, 57194, 17-17.9, 97.7% 15.4%
BHO0199AS, 57694, 8-107, 99.9% 23.6%
BHOO171AS, 59294, 12-13.27, 97.1% 17.5%
BHOO172AS, 59294, 16-18, 97.6% . 19.7%
BH0O0132AS, 59594, 8.5-8,9’, ~31.2% 4.7%
BHOO133AS, 59594, 11-22.07, 19.9% 1.9%
17.6%

BHOO136AS, 59594, 35-35.87, 57.8%

Triaxial Shear - TX/CUpp (A consolidated-undrained test with pore




pressure_ monitored) ASTM D 4767 (faiiure envelope)

BHOO229AS, 56794, 6-8', c= 0 ¢= 45.5
: = 1120 =0
BHOO218AS, 56894, 9.5-11.57, = 0 = 40.5
. = 1268 =0
BHOO145AS"A", 57094, 28.5-307,. = 0 = 31.5
BHOO145AS"B", 57094, 28.5-30', =0 = 29
= 1150 = 15
BHOO198AS, 57694, 6-8', = 0 = 40.5
: _ c= 609 =0
BHOO199AS, 57694, 8-10’, . c= 0 = 32
. ' = 904 =0
BHOO200AS, 57694, 12-14‘', c= 0 = 27.5
: c= 1030 = 0
BHOO171AS, 59294, 12-13.2/, : =0 = 34.5
. = 1369 = 0
BHOO172AS, 59294, 16-18', =0 = 28.5
: ‘ = 1541 =0
BHOO173AS, 59294, 23-24.7', = 0 = 30.5
‘ = 2139 =0
BHOO135AS"A", 59594, 24-26.57, c= 0 = 33
BHOO135AS"B", 59594, 24-26.5', c= 0 = 45.7
BHOOQ135AS"C", 59594, 24-26.5', c= 0 = 33
: : c= 2000 = 17.5
BHOO206AS, 71294, 10-12', : = 0 = 55.5
c= 1463 “¢= 0
BHOO243AS, 71494, 4-5.5", = 0 = 26.5
= 730 =0
Consolidation Test ASTM D 2435 - The soil samples run in the

consolidation test method (ASTM D 2435) were subjected to an
increasing load test ahd to four independent seperate confining
pressure tests. ' After the time-deformation plots for various
loadings are obtained in the laboratory, it is necessary to study
the change in the void ratio of the specimen with pressure. The
total pressures p and the corresponding void ratios at the end of
the consolidation are plotted on semilogarithmic graph paper. This
curve is refered as the e-log p curve.

A soil in the field at some depth has been subjected to a certain

maximum effective past pressure in its geologic history. This
maximum effective past pressure may be equal to or less than the
existing overburden pressure at the time of sampling. The

reduction of pressure in the field may be caused by natural .
geologic processes or human processes. During the soil sampling,
the existing overburden pressure on the soil below 1is also
released, resulting in some expansion. When this specimen is
subjected to a consolidation test, a small amount of compression (a
small change in void ratio) will occur when the total pressure
applied is less than the maximum effective overburden pressurein
the field to which the soil has been subjected in the past. When
the total applied pressure on the specimen is greater than the




maximum .effective past pressure, the change in the void ratio is
much larger, 'and the e-log p relatlonshlp is practlcally linear
with a steeper slope.

There are two definitions of clay soils based on stress history:
1. Normally consolidated, whose present effective
overburden pressure is the maximum pressure that the soil
has been subjected to in the past

2. Overconsolidated, whose present effective overburden
pressure is less than that which the soil has experlenced
in the past. The maximum effective past pressure is
called the preconsolidation pressure.

A soil specimen will be remolded when it is subjected to some
degree of disturbance. This will effect the void ratio-pressure
relationship for the soil. For a normally consolidated clayey soil
of low to medium sensitivity under an effective overburden pressure
and void ratio, the change in the void ratio with an increase in-
pressure in the field will be a steeply-sloping straight 1line
(virgin consolidation) curve located to the right of the laboratory
consolidation curve. If the soil is completély remolded in a
laboratory teést, the curve will plot to the left of the laboratory
consolidation curve of an unmolded sample.

For an overconsolidated clayey soil of low to medium sensitivity
that has been subjected to a preconsolidation pressure for which
the present in situ effective overburden pressure and the void
ratio are p, and e,, respectively, the field consolidation curve
will take tHe shape of a pronounced "knee'". The lower part of the
curve is a part of the virgin compression curve. The "knee" slope.
is the field recompression path. The upper part of the curve is
reconsolidation curve. An empiricle procedure to estimate void
ratio-pressure relationships overconsolidated clayey soil |is
demonstrated in Das, 1994. .For a given overburden pressure, p, the
void ratio in the field can be estimated. if the liquid limit and
the specific gravity of the soil solid are known.

BHO0O138AS, 57094, 6-8.4"', LL-41.0, SG (g/cm’)=-2.690
1600 psf ‘

3200. pst

6400 psft

12800 psft

BHO0144AS, 57094, 18.5-20', LL-72.0, SG (g/cm’)=-2.700
1600 psf

3200 psft

6400 psf

12800 psf

BHOO172AS, 59294, 16-18', LL-70.6, SG (g/cm’)-2.700
1600 psf :
3200 psft
6400 psf




12800 ‘psf

BHOO135AS, 59594, 24-26.5', LL-56.2, SG (g/cm’)-2.730
1600 psf '

3200 psf

6400 psf

12800 psf

BH0O0O178AS, 59794, 17-187/, LL-55.7, SG (g/cm®)=-2.700
1600 psf ' :

3200 pst

6400 psf

12800 psf

Direct Shear ASTM D 3080 - The coefficient of permeability of clay
is very small compared with that of sand. When a normal load is
applied to a clay soil specimen, a sufficient length of time must
elapse for full consolidation(dissipation of excess pore water
pressure. The shearing load has to be applied at a very slow rate.
The test may last up to 2-5 days. The direct shear test is‘simple
to perform, but it can be criticized for its reliability. This is
because in this test the soil is not allowed to fail along the
weakest plane but of split of the shear box. Also, the shear
stress distribution over the shear stress of the specimen is not
uniform. In spite of these shortcomings, the direct shear test is
the simplest and most economical for a dry or saturated sandy soil.

In many foundation design problems, it will be necessary to
determine the angle of friction between the soil and the material
in which the foundation is constructed. The shear strength along
the surface of contact . of the soil and the foundation can be
measured.

The direct shear test can be used to determine long term loading on

slope stability. This is particularly important if steady seapage
occurs .in the landfill. This test generally is drawn through the
origin (no cohesion intercept) with a high internal friction angle

(@) .

Bh00231AS, 56794, 12-14'
shear def. - .070 shear stress - 1752 (fail.) axial def. .0050

BHO0172AS, 59294, 16-18‘
shear def. - .060 shear stress - 2148 (fail.) axial def. .0054

BHOO183AS, 71194, 14-16' :
shear def. - .045 shear stress - 1356 (fail.) axial def. .0015

BHOO0243AS"A", 71494, 4-5.5' ) :
shear def. - .011 shear stress - 4164 (fail.) axial def. .0427

BHOO0243AS"B", 71494, 4-5.5'
shear def. - .130 shear stress - 3624 (fail.) axial def. .0691




Log of *Shelby Tube, **Bulk or Bucket, and 1 gal Bag Samples
(Shelby Tube interval described from bottom to top of tube as

received from the field)

BHOO0228A8, 56794, Colluvium 2-3.5/
Moisture Content

*BH00229AS, 56794 (page 317), Colluvium 6-8/

o-6" CL _
Triaxial Compression Test (pore pressure)
6-12" CL

- Atterberg Limits Test
-200 sieve analysis
12-17" CL, no tests

BHOO230AS, 56794, Colluvium 9-10
Moisture Content

*BHOO231AS, 56794 (page 318), Colluvium/Claystone 12-14"
0-6" CL '
Moisture and Density
6-9"  CL
Direct Shear Test
Slickensides @ 8" «*
9-14" CL, no tests
14-23" SW, no tests

**BHO0232AS, 56794, Claystone 9-10"/
* Moisture Content

Atterberg Limits

Sieve Analysis

Compaction Test

.*BH00218AS, 56894 (page 316), 9.5-11.5~

o-7" ML, no tests

7-14" ML . ,
Atterberg Limits test

14-21" ML

Triaxial Compression Test (pore pressure)

BHOO185AS, 56994, Waste Fill 2.6-3.4"’
Moisture Content :
Atterberg Limits

-200 Sieve Fraction

BHOO186AS, 56994, Waste Fill 6-6.7°
Moisture Content

~ Atterberg Limits

-200 Sieve Fraction

*BHO0187AS, 56994 (page 287), Waste Fill 13-15~
0-6" CL, no test
6-12" SP

Moisture & Density




12-19" SP, no test
19-26" .CL, no. test
26-28" CL, no test

**BHO0188AS, 56994, Waste Fill 0-11‘

- Moisture Content

Atterberg Limits
Sieve Analysis
Compaction Test

BHO0O189AS, 56994, Rocky Flats Alluvium 15=16"
Moisture Content :

*BHOO190AS, 56994 (page 288), Rocky Flats Alluvium 17-19~’

0-6" SP/CL
Moisture and Densit
6-12" SP/CL :
Atterberg Limits Test
-200 sieve analysis

12-21" Sp/CL, no tests

*BHOQ191AS, 56994 (page 289), Claystone 25-27~‘
1-6" CL ' ‘
Moisture and Density
Numerous Slickensided areas *
6-13" CL, no tests
‘ Slickensided at bottom
13-20" CL, no tests

20-24" CL (grey clay) and SP (fingers of orange-brown sand)

no tests

*BHOO138AS, 57094 (page 297), 6.0-8.4’

o-3" CL
: Consolidation Test
3-9" CL

Unconfined Compressive Strength Test
9-19" CL :

Atterberg Limits Test

Grain Size Analysis Test

Hydrometer Test

"19~-21" CL, no test

BHO0O140AS, 57094, Colluvium 10-10.5~
Moisture Content
Visual Classification

*BHO0141AS, 57094 (page 286), Colluvium 10.5-12.5~

3-6" Moisture & Density
6-8" no test -
8-12" no sample (wax and voids)-

*BHO0142AS, 57094 (page 298), Colluvium 14.5-15.5’

_0—6" GP, no tests




kkkkkkkkPage 364 27?77
Moisture Content
Unit Weight

Atterberg Limits
Sieve Analysis

Visual Classification
Log of Tube Sample

BHO0143AS, 57094, Colluvium 18-18.5‘
Moisture Content

Atterberg Limits

-200 Sieve Fraction

*BHO0144AS, 57094 (page 299), 18.5=20’

0-5" no sample
5-6" CL —
Consolidation Test

6-13" CL
C Atterberg Limit Test

*BHOO145AS, 57094 (page 300), 28.5-30"
o-6" CL

Triaxial Compression Test (pore pressure).

6-11" CL
Triaxial Compression Test (pore pressure)

11-25" CL, no test

*BHO0192AS, 57194 (page 310), 7-8.9°

1_8"
Atterberg Limits Tests
-200 sieve analysis
g-13"
Atterberg Limits Tests
-200 sieve analysis
13-15" , no tests
15-21" , ho tests

BHOO193AS, 57194, Claystone 11-11.9~
Moisture Content

BH0O0O194AS, 57194, Claystone 17-17.9°
Moisture Content

Atterberg Limits

-200 sieve Analysis

BHOO195AS, 57194, Claystone 23-24"’
Moisture Content :

BHOO196AS, 57194, Claystone_ 31-32~/
Moisture Content

*BHOO175AS, 57494 (page 304), Colluvium 8-10.5‘
0-6" CL :




Unconfined Compressive Strength Test
6-12" CL
. Atterberg Limits Test
Grain Size Analysis
Hydrometer Analysis
12-18" CL, no tests
18-24" CL, no tests

*BHOO0176AS, 57494 (page 305), Claystone 10.5-13‘
o-6" CL
: Moisture and Density
6-13" CL, no tests
13-20" CL, no tests
20-29" CL, no tests

*BHOQ177AS, 57494 (page 306), Claystone 18.5-20.5‘
0-6" CL o
‘ Moisture and Density
6~-13" CL,. no tests
13-20" CL, no tests
fracture at 14.87 * -

*BHO0197AS, 57694 (page 290), Colluvium/Claystone 2-4~’
0-7"  SM/ML o
Moisture Content
7-14" SM/ML, no tests
vertical crack down center *
14-22" SM
no tests

#*BHOO198AS, 57694 (page 311), 6-8~‘
o-6" CL

Triaxial Compression Test (pore pressure)
6-12" CL, no tests ' ‘
12-24" CL, no tests

*BHOO199AS, 57694 (page 312), 8-10’

0-6" CL : :
Triaxial Compression Test (pore pressure)
6-12" CL .

Atterberg Limits Test

-200 sieve fraction

*BHOO200AS, 57694 (page 313), 12-~-14~

"0-6" CL

Triaxial Compression Test (pore pressure)

6-12" CL, no tests

12-25" CL, no tests

" BHOO128AS, 57794, Colluvium 2-2.5~

Moisture Content
Visual Classification




*BHOO129AS, 57794, (page 285), Colluvium 4-5.8~

0-6" Damaged, no test
6-12" CL/ML :
_Atterberg limits Test
Grain Size Analysis
Hydrometer Test
Specific Gravity
12-17" CL/ML
Moisture and Density

*BHO0202AS, 59094 (page 291), Colluvium/Claystone 4-5.2’
2-8" ML ' ’ :

Moisture Content
8-14" ML, no test

BHOO170AS, 59294, Colluvium 10-10.5’
Moisture Content

Atterberg Limits
Sieve Analysis

‘*BHO0171AS, 59294 (page 301), 12~13.2’

4-10" CL
Atterberg Limit Test
-200 sieve fraction
10-17" CL ’
Triaxial Compression Test (pore pressure)

*BHOO172AS, 59294 (page 302), 16=-18-

o-6" CL
Triaxial Compression Test (pore pressure)
6=-7" CL
Consolidation Test
7-9" CL
: Direct. Shear Test
9-13" CL.

Atterberg Limits Test
-200 sieve fraction

*BHOO173AS, 59294 (page 303), 23.0-24.7"
o-7" CL
Triaxial Compression Test (pore pressure)
7-12" CL, no tests
12-19" CL, no tests

*BHOO135AS 59594 age 296 24-26.5/
1-3" CL
Consolidation Test

‘3-9" CL

Triaxial Compression Test (pore pressure) A
9-15" CL o :
Triaxial Compression Test (pore pressure) B
15-21" CL '

Triaxial Compression Test (pore pressure) C
21-25" CL ‘ ’ '




Atterberg Limits Test
Grain Size Analysis
_ Hydrometer Test
25-29" CL, no test

BHOO211AS, 59694, FA 3-4~/
Moisture Content

*BHOO0212AS, 59694 (page 315), FA 7-9’
o-3" GP
3-10" GP, no tests

'10-16" GP

. Unconfined Compressive Strength Test
16-23" GP, no tests

BHOO213AS, 59694, FA 12-13~
Moisture Content

*#*BH00214AS, 59694 (page 292), Colluvium 13-15‘
o-7" SP/CL ' :

Moisture and Densit
7-12" CL, no test -

**BHO0215AS, 59694, Fill 0-15’
Moisture Content

Atterberg Limits

Sieve Analysis

Compaction Test

*BHO0178AS, 59794 (page 307), Claystone 17-18"
o-6" CL-
Moisture and Density

6-8"  CL \
Consolidation Tests

8-15" CL

. - Atterberg Limits Test
Grain Size Analysis

Hydrometer Test ‘

*BHOO183AS, 71194 (page 308), Claystone 14-16‘/
Oo-6" CL ' ’
' Moisture and Density

6-9" CL
- Direct Shear Test
9-13" CL
Atterberg Limits Test
13-15" CL

Grain Size Analysis
Hydrometer Tests
15-24" CL, no tests

*BHO0184AS, 71194 (page -309), Claystone 16-17.5’

o-6" CL




ot TR,

Moisture and Density
6-12" CL, no tests
12-17" CL, no tests

BHOO204AS, 71294, Colluvium 6-7.2’
Moisture Content

BHOO205AS, 71294, .Claystone 7.2-8"
Moisture Content

*BHOO0206AS, 71294 age 314 Claystone 10-12~
o-6" ML

Triaxial Compression Test (pore pressure)
6-12" ML, no tests
12-21" ML -
Atterberg Limits Test

BHOO207AS, 71294, Claystone 13.5-14.4°
Moisture Content :

BHOO208AS, 71294, Claystone 21-22'
Moisture Content
Atterberg Limits

BHOO209AS, 71294, Claystone 25-28’
Moisture Content :

BH0O0210AS, 71294, Claystone 32.8-34.3’.
Moisture Content

*BHO0243AS, 71494 (page 319), Fill/Claystone 4-5.5/
0o-6" ML c :
Triaxial Compression Test (pore pressure)
6-9" ML : . ' 4

Direct Shear Test (replaces BHOO01l92AS **%*)
9-12" ML .

Direct Shear Test
12-16" ML, no tests
16-20" SM, no tests




e Log of *Shelby Tube, **Bulk or Bucket, and 1 gal Bag Samples
. by BOREHOLE (Shelby Tube interval described from top to bottom of

tube as received from the field)
BOREHOLE 56794 LABORATORY SAMPLES

BH0O228AS, 56794, Colluvium 2-3.5’
~Moisture Content (4897,

#*BHO0229AS, 56794 (page 317), Colluvium 6-8~
12~-17" CL, no tests :
6-12" CL

v/ . Atterberg Limits Test LL s87 P 43
v -200 sieve analysis 58,67 15,0 %
Q-6" CL ' /
v Triaxial Compression Test (pore pressure) €, z@ pf Y4s S

BHOO230AS, 56794, Colluvium 9-10"’
V' Moisture Content 20%,

*#BHO0231AS, 56794 (page 318), Colluvium/Claystone 12-14"
14-23" SW, no tests A ‘ :

9-14" CL, no tests

6~-9" - CL
‘ Direct Shear Test

Slickensides @ 8" *

/ .
.;. 0-6"  CL . L
Y Moisture and Density 3!15'/;/'7“,', 3

**BHO0232AS, 56794, Claystone 9-10’
Moisture Content :
Atterberg Limits

Sieve Analysis

Compaction Test




BOREHOLE. 56894 LABORATORY SAMPLES.

.: *BHOO218AS, 56894 age 316), 9.5-11.5~
14-21" ML - P
Triaxial Compression Test (pore pressure) £ =0 /“/'On S
7-14" ML w

Atterberg Limits test 3%, =~ [P| 4],8
" 0-7" ML, no tests ' /




BOREHOLE. 56994 LABORATORY SAMPLES

BHOO185AS, 56994, Waste Fill 2.6-3.4"

'Moisture Content

Atterberg Limits e
-200 Sieve Fraction Lf,\"h,, 0.3

BH00186AS, 56994, Waste Fill 6-6.7"’
Moisture. Content )
Atterberg Limits Ll 35+, P@
~-200 Sieve Fraction """’?9 84

*BHO0187AS, 56994 (page 287), Waste Fill 13=-15‘
26-28" CL, no test
19-26" CL, no test
12-19" SP, no test

6-12" SP o
" Moisture & Density I2.Y 70, 7.t
0-6" CL, no test .

**BHOO188AS, 56994, Waste Fill 0-11°
Moisture Content 4,227, .
Atterberg Limits LL Y3 pr @S

Sieve Analysis

Compaction Test

BHOO189AS, 56994, Rocky Flats Alluvium 15-16’
Moisture Content :3.997.

*BHOO190AS, 56994, (page 288), Rocky Flats Alluvium 17-19~’
12-21" SP/CL, no tests
6-12" SP/CL . - .
Atterberg Limits Test LL 34, P11 134
o ,;goo sieve analysis 28;17@/ 16,5%,
- SP/CL
Moisture and Density H--?%, 0.4

*BHOO191AS, 56994 (page 289), Claystone 25-27’
20-24" CL (grey clay) and SP (fingers of orange-brown sand)
no tests
13-20" CL, no tests
6~-13" CL, no tests
Slickensided at bottom
1-6" CL
Moisture and Density 2% ?b 100:6
Numerous Slickensided areas * / :




BOREHOLE_ 57094 LABORATORY SAMPLES

*BHO0138AS, 57094 (page 297), 6-8.4'
19-21" CL,Gno test . '
9-19"
: %%::ercberg Limits Test LL-41% PI-2bb
Grain Size Analysis Test
Hydrometer Test
3-9" CL - -
Unconfined Compre551ve Strength Test<=/6?0 /’0
o-3" CL
Consolidation Test

BHOO140AS, 57094 Colluv1um 10-10.5/
Moisture Content 8. %o
'Vlsual Classification

*BHO0O141AS, 57094 (page 286), Colluvium 10.5-12.5"
8-12" no sample (wax and voids)
6-8" no test

3-6" Moisture & Density lﬂ.e% ) 46.9

*BHO0142AS, 57094 (page 298), Colluvium 14.5-15.5’
0-6" GP, no tests :
*kkkk*k**Page 364 ?227?

Moisture Content

Unit Weight :

Atterberg Limits tL §%.5%PI 351

Sieve Analysis
Visual Classification
Log of Tube Sample

BHO0143AS, 57094, Colluvium 18-18.5"’
Moisture Content

Atterberg Limits LU &S. 8?0 Pi 48.8
-200 Sieve Fraction 4o. /gb',q.f7b

*BHO00144AS, 57094 (page 299). 18.5-20"

6-13" CL .

Atterberg Limit Test 2.9
5-6" CL

‘Consolidation Test
-5" no sample

*BHO0145AS, 57094 (page 300), 28.5=-30~

11-25" CL, no test

6-11" CL @/
Triaxial Compression Test (pore pressuref:o 299
O-6" CL /5

" Triaxial Compression Test (pore pressure)Ca©)’ -3/ 5

C=l150 - F45




BOREHOLE, §7194 LABORATORY SAMPLES:

*BH00192AS, 57194 (page 310), 7-8.9‘

15-21" , ho tests
13~15" ' , no tests
g8-13"

Atterberg Limits Tests (L 68 7%, _P' to.9
-200 sieve analysis 2% 9% 2|

1-g" '

Atterberg Limits Tests g A

-200 sieve analysis

BHOO193AS, 57194, Claystone 11-11.9°
Moisture Content 21, 70

BHO0194AS, 57194, Claystone 17-17.9~’
Moisture Content

Atterberg Limits LU $3,% , PL 31,9
-200 sieve Analysis q-;.}z 15.4% *%
}

" BH0O0O195AS, 57194, CIaystone'23-24'
Moisture Content |F,3%,

BHOO196AS, 57194, Claystone 31-=327
Moisture Content 14,8 %




BOREHOLE. 57494 LABORATORY SAMPLES

*BHOO175AS, 57494 age 304 Colluvium 8~10.5"
18-24" CIL, no tests '
12-18" CL, 22Htests
6-12" CL - '
Atterberg Limits Test LL &6, 370 Pi 493
Grain Size Analysis -
Hydrometer Analysis .
0-6" CL =
Unconfined Compressive Strength Test =06 ’ ’d o
*BHOO176AS, 57494 (page 305). Claystone 10.5-13’1
20-29" CL, no tests :
13-20" CL, no tests
6-13" CL, no tests
0-6" CL
Moisture and Density /B d?s,

105

*BHOO0177AS, 57494 (page 306), Claystone 18.5-20.5’
13-20" CL, no tests _
. fracture at 14.87 *
6-13" CL, no tests
0o-6" CcL
Moisture and Density 20, 870 106




BOREHOLE, 57694 LABORATORY SAMPLES

*BHO0197AS, 57694 (page 290), Colluvium/Claystone 2-4~

14-22" SM
no tests
7-14" SM/ML, no tests

0-7"

. vertical crack down center *

SM/ML

'Moisture'Content lls.f:aﬂ

#BHOO198AS, 57694 (page 311), 6=-87

12-24" CL, no tests

- 6-12"
0-6"

CL, no tests
CL '

. Triaxial Compression Test (pore pressure)(: 0 ;7‘70L5

*BHOO199AS, 57694 (page 312), 8-10-

6-12"

0 _.6 "

CL . _
Atterberg Limits Test.. »7 .7 B7 &322

-200 sieve fraction ¢9.4%,6 23.L7%

CL . : ' '
Triaxial Compression Test (pore pressure) (e 0 g3

*BHOO200AS, 57694 (page 313), 12-14°

12-25"

6-12"
0-6"

CL, no tests

CL, no tests :
CL ' ‘ \ )
Triaxial Compression Test (pore pressure)= D o

(3
n

v =




BOREHOLE. 57794 LABORATORY SAMPLES

BHOO128AS 57794, Colluvium 2-2.5’
Moisture Content 10%&

Visual Classification

%#BHO0129AS, 57794, (page 285), Colluvium 4-5.8‘
12-17" CL/ML :
‘ Moisture and Density 1.1, T8 b .
6-12" CL/ML , '
Atterberg limits Testu'bo.ﬁ%/ £l 45,4
Grain Size Analysis
Hydrometer Test °
Specific Gravity
0-6" Damaged, no test




BOREHOLE. 59094 LABORATORY SAMPLES

*BHOO202AS, 59094 (page 291), Colluvium/Claystone 4-5.2~
8-14" ML, no test
2-8" ML

Moisture Content 1{95; |°7a




. |

BOREHOLE. 59294 LABORATORY SAMPLES

BH00170AS, 59294, Colluvium 10-10.5’

" Moisture Content, K I4 %%y

Atterberg LimitsL4€.87, Pl 310
. : . /
Sieve Analysis .

*BHO0O0171AS, 59294 (page 301), 12-13.2~/

10-17" CL ' -
Triaxial Compression Test (pore pressure) ()
4-10" CL Ll .

Atterberg Limit Test SZ.Bﬁ P( 30.¢
-200 si ti ’
~sieve fraction ??.,;",7'570

*BHOO172AS, 59294 (page 302), 16-18~
9-13" CL

: Atterberg Limits Test &L #0.6°%
: -200 sieve fraction ty:;,;:,f}_ﬁ, 19.3 2,
7-9" CL T
Direct Shear Test

Pio51 1+

6=7" CL
Consolidation Test
0-6"  CL

Triaxial Compression Test (pore pressure) 0,

*BHOO173AS, 59294 (page 303), 23-24.77

12-19" CL, no tests
7-12" CL, no tests
o-7" CL
Triaxial Compression Test (pore pressure)

34,5




BOREHOLE_ 59594 LABORATORY SAMPLES

*BHOO135AS, 59594 age 296 24-26.5’

25-29"
21-25"

15-21"
9-15"
3-9"

1-3"

CL, no test

cL P,

Atterberg Limits Test LL 56,2 ﬁo/ Pt Ho.y

Grain Size Analysis

Hydrometer Test - it

CL ' S 5 T
Triaxial Compression Test (pore pressure) C 0/ 33 o

CL 2000
Triaxial Compression Test (pore pressure) B v . Y45 F y/?, g*
CL : . g -/
Triaxial Compression Test (pore pressure) A o, z3° o

CL :
Consoclidation Test



BOREHCLE159694 LABORATORY SAMPLES

BH0O0211AS, 59694, FA 3-4‘/

Moisture Content 9.8 50

*BHOO0212AS, 59694 (page 315), FA 7-9’
16-23" GP, no tests
10-16" GP

Unconfined Compressive Strength TestCEllgg,
3-10" GP, no tests ' S/
0-3" . GP

-BHOO0213AS, 59694, FA 12-13~

Moisture Content 3,99,

*BHOO214AS, 59694 (page 292), Colluvium 13-15‘
7-12" CL, no test
0-7"  SP/CL )

Moisture and Density 5, F 7o e .0

**BHOO0215AS, 59694, Fill 0-15~
Moisture Content 13,8 %,
Atterberg Limits 4}'\1/’, Pil- 32
Sieve Analysis

Compaction Test




o BOREHOLE_ 59794 LABORATORY SAMPLES

N
. *BHO0178AS, 59794 (page 307). Claystone 17-18‘
8-15"  CL
Atterberg Limits Test 55 ?’7, Pr 23D
Grain Size Analysis
- Hydrometer Test
6-8" - CL

Consolidation Tests

. 0-6" CL ‘
: ' Moisture and Density ’qu“f?a/ /0 '2_’57[



|
|

BOREHOLE. 71194 LABORATORY SAMPLES

*BHOO183AS, 71194 (page 308), Claystone 14-16~
15-24" CL, no tests
13-15" CL
Grain Size Analysis
Hydrometer Tests — CH
9-13" CL .
Atterberg Limits Test 4L 4’918"70/ Pi w4 7
6-9" CL '
Direct Shear Test
0-6" CL ' , o
Moisture and Density 22,870 7% 7

*BH00184AS, 71194 (page 309), Claystone 16-17.5’

12-17" CL, no tests
6-12" CL, no tests
0_6" CL .
Moisture and Density [4.S Z , /08,0



BOREHOLE. 71294- LABORATORY SAMPLES

BHOO204AS, 71294, Cblluvium 6-7.2"
Moisture Content 7,5%'

BHO0205AS, 71294, Claystone 7.2-8'
‘Molisture Conten 194 %, .
*BHOQ206AS, 71294 (page 314), Claystone 10-12~
12-21" ML

Atterberg Limits Test‘t b.?.'-f%, Pt 439
6-12" ML, no tests

0-6" . ML
Triaxial Compression Test (pore pressure) 0, 55.S

BHOO207AS, 71294, Claystone 13.5-14.4’/
Moisture Content 13,?7._,

BH00208AS,‘71294, Claystone 21-22/

Moisture Content (8.Y“% o

Atterberg Limits [ 2.0 Py 4o.2
vl i

BHO0209AS, 71294, Claystone 25-28’
Moisture. Content 18,57

BH00210AS, 71294, Claystone 32.8-34.37
Moisture Content 1B, b= ‘

7 g Fahd




BOREHOLE. 71494 LABORATORY SAMPLES

#BHOO0243AS, 71494 (page 319), Fill/Claystone 4-5.5’
16-20" SM, no tests ' -
12-16" ML, no tests:

9-12" ML
Direct Shear Test
6-9" ML ’

Direct Shear Test (replaces_BH00192AS %%k %k )
o-6" ML .
Triaxial Compression Test (pore pressure) - ) 24.5
/
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- Subsurface Geology Data
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(Page 21) Boring 59594

Location: Atop Rocky Flats Terrace toward west end of landfill;
just North of west side. 75' north of flat terrace edge. ’

" Mobile B-57 drill
Boyles Brothers

. Drill with 3.25" ID Hollow Stem Augers

Cal Mod Drive Sampling

~ Push 3" Shelbys

Moss System

Water first encountered at 32';
"Drilled 12/8-9/94
TD 41°'

- Install Piezometer:
- 26)

Installed 12/14/94

(Page 22) Boring 59594 cont.. -
0'-0.1' Topsoil: roots, silt.
ROCKY FLATS ALLUVIUM

0.1'-0.5' SILTY GRAVEL (GM) dark

brn. ;damp;f.~-crs.; organics.

0.5'-22' SANDY, CLAYEY GRAVEL (GC)

yellowish brown reddish-brown;
damp-moist (fines);generally
appears dense (material is too

coarse for accurate PR from drive
subangular-
subrounded (mostly gtzite), occ.

sampling);f. to crs.,

cobbles;f. to crs. sand; clayey

sand (SC) from approx. 7' to 7.3

GC, broken, angular* rock
(gqtzite) with in greenish-gray,
moist clay (CL-CH), approx.
*fragmented via sampling

traces moist-v. moist, greenish-
gray clay (CL-CH) from 8.5' to 22!
med. dense? clayey sand,f. to crs.

from approx. 10'-10.5'
Cobble (fragmented rock) from
10.5'-11"

(Page 23) 59594 cont.

0.5'-22' SANDY, CLAYEY—GRAVEL(cont)

~8.5-9!

measured @ 29.5"

screened from 37.6' to 27.6' (dtails on page

‘0'—2'~Moss

rec. 2.0/2.0

2'-2' Cal Meod

refusal (boun01ng)

@ 2'

2'-4' Moss

rec. 1.5/2.0

(gravels pulverized by
drill action)

4'-6' Moss

rec. 1.3/2.0

Note: v. slow, grinding,
rough drilling from 0'-22"
6~8' Moss rec. 1.5/2.0
8.5'-8.9' Cal Mod
refusal 50/5" (retain
bag sample) * '
8.9'-10' Moss

rec. 0.5/1.1

10'-11' Ccal Mod
15/95/6";refusal 11'
rec. 1.0/1.0

11'-12' Moss

rec. 1.0/1.0;bag sample
12'-14"' Moss

rec. 1.6'/2.0"

14'-16"' Moss

rec. 1.2/2.0

16'-18"' Moss

rec. 1.4/2.0

18'-18.2' Cal Mod

60/2": refusal (bouncing)
rec. 3" cobble




Note: bwlk sample, 0-22', VWedged in shoe.
contains pulverized rock (gravels 18.2-20' Moss

pulverized by drilling action); rec. 1.0'-1.8"
appears finer grained than in . 20'-22"' Moss
place material. rec. 1.0/2.0
22'=25"' SANDY CLAY (CL-CH): 22'-24"' Moss
yellowish,brown,some gray mottling rec. 2.0/2.0
moist;v.stiff, f.-crs. sand. pp=2.5 @ 23!

hard below approx. 24! =4.0 @ 24'
approx. 25'-26.5' CLAYEY SAND(SC): 24' 12/8, 12/9
mottled gray, yellowish-brn.; retain bulk sample
moist;dense;f.-crs.; 30-40% mod. of cuttings, 0-22'
plastic fines (in metal bucket)

24'-26.5' push Shelby
rec. 2.4/2.5 :
pp=4.25 tsf @ 26.4'

26.5'=-32' SANDY CLAY (CL), some 26.5'-27.5' Cal Mod
CLAYEY SAND (SC): yellow brown, 28/60/6" refusal
some gray mottling; moist; v. 27.5'=-28"' Moss*
stiff-hard;f.-crs. sand; occ. rec. 0.5-0.5
gravel and cobbles. ' - 28'-30' Moss
rec. approx. 1.2/2.0
pp=4.5 tsf @ 27!
(Page 24) 59594 (cont.) ' 30'-32"' Moss
Weathered CLAYSTONE (displaced rec. 1.2/2.0
block?) from 31.3' to 32' 32'-34"' Moss
(claystone is probably detrital; rec. 2.0/2.0
block is dry). wet @ 32!

32'-35' poorly graded SAND, CLAYEY 34'-35' Cal Mod
SAND(SP-SC): yellowish-brown; wet; *5/105/6";refused
dense-v. dense; f. grained. *5 blows probably
35'=36' SANDY SILT (ML): gray-brn. from clean sands that
mottled orange;wet;v. dense;v. f. flowed into the auger

sand; 35-35.8' SPT 38/50/3"
36'-37.5"' poorly graded SAND- refused; rec. 0.8/0.8
CLAYEY SAND (SP-SC): as above, retain bag sample
32'=-35"' (*possibly slowly) 35.8-38"' Moss
rec. 2.2/2.2
pp=4.5 @ 37.7'
38'-38.9'push Shelby
‘ _ refusal
ARAPAHOE FORMATION - (6,000 psi down press.)
37.5'-37.8' CLAYSTONE/LEAN CLAY rec. 0.9/0.9;bent tube
(CL) : yellowish-brn., orange,gray 38.9'-41' Moss
(layered, mottled); damp-moist; sampler stuck in augers;
hard. "Rock" .Properties: highly broke wireline trying to pull;
weathered;plastic;soft. trip out augers
37.8'~41' CLAYSTONE (CL) :mottled rec. 0.5/2.0

gray/yellowish-brn.;mod. wthered.; (upper sampler' packed with

({Page 26)
37.8'=-41"

slough)

CLAYSTONE (cont.); plastic




.rl“ ‘I

,m'.ri

friable;soft;displays some thin
laminations (iron and manganese
stained bedding, sfcs., approx.
horizontal). Soil Properties:
damp;hard;lean clay (CL-"silty
claystone"). Includes some v. f.
silty-sandstone laminae.
Terminate @ 41'

Install monitoring well: 12/14/94
caved material, 41-40'

#16/40 sand, 40'-25.5"

Bentonite (pellets) 25.5'-23.5"
Bentonite grout slurry 23.5'-0'
2" Blank PVC 39.6'-37.6' ’
2" .010" slotted

PVC screen 37.6'-27.6"

2" Blank PVC 27.6'- surface




BOREHOLE. 59594 LABORATORY SAMPLES

. s A
*BHO0135AS, 59594 (page 296), 24-26.5’/
25-29" CL, no test ‘ ' ’ '
21-25" CL - -
Atterberg Limits Test LL 56.2 PI 40.4
Grain Size Analysis
Hydremeter Test

'15-21" CL , :
Triaxial Compression Test (pore pressure) C c = 0 ¢ = 33
9-15" CL :
Triaxial Compression Test (pore pressure) B c = 0 ¢ = 45.7
3=-9" CL : .
Triaxial Compression Test (pore pressure) A c = 0 ¢ = 33

1-3" CL
Consolidation Test
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(Page 102) Boring 59694. .
& Location: 20' north of SID, toward west end of landfill; just south

of "west slide" toe.

Mobile B-57

Boyles Brothers : :

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

free water (in hole) not encountered; wet soil (traces of free

water in sample. Observed from 10'-15.5'.

drilled 2/3/95

Install Well 2/3/95:

20'-18': Bentonite Pellets

18'-14': 16/40 sand

4'-2': Bentonite Pellets

2'-0': grout bentonite

18'=-16"': 2" PVC blank (sump)

16'=-6': 2" slotted PVC (.010")

6': surface blank PVC

(Page 103) Borlng 59694

FILL ' 0'-2'" Moss
0'-1.8' GRAVELLY, SANDY CLAY (CL) rec. 2.0/2.0
dark brn.;moist;roots to 1°'. 2'=-2.8'" Cal Mod

1.8'-13' SANDY, CLAYEY GRAVEL (GC):44/50/4"; rec. 0.8/0.8
orange-brn., mod. brn.; damp;dense;drill out to 3'
f.-crs. sand, gravel; occ. roots. 3'-5' Cal Mod

.{
Retic

moist below 4! 35/65/48/38;bag samp.
mixed .gray, orange-brn. below 5.5''3'-4'; rec. 1.6/2.0
med. dense (clay matrix appears 5'-7' Cal Mod
soft-firm) from 6'-12"'; 21/32/25/16

v.moist from 6'-10' rec. 2.0/2.0
possible mixed colluv1um/sllde’ 7'-9' push Shelby
from 11'-13"' rec. 2.0/2.0

wet below 10' ‘push up to 4000#

sandy clay with gravel (CL), stiff bottom 0.1'dented
(? appears softer) from 11'-11 7' 9'-11' Cal Mod

loose from 12'-13" 6/13/19/16

. rec. 1.8/2.0
COLLUVIUM/SLIDE ' 11'-13' Cal Mod
13'-15.5' CLAYEY SAND with GRAVEL: 9/14/10/9; bag samp.
(derived from the Rocky Flats 12'-13"'; rec. 1.8/2.0
Alluvium) ;orange-brn. ;wet;loose; 13'-15' push Shelby
severely weathered Claystone (?) easy push;rec. 1.1/2.0

- 15'=-17' Cal Mod

SLIDE/GOUGE ? (CL) ‘ *13/16/19/26
15.5'~16' LEAN SILTY CLAY: rec. 2.0/2.0
yellowish brn., mottled orange/ sample disturbed (pushing
gray;v. moist-wet;appears soft a rock elevated blows?)

i
1 (sample disturbed by rock driven from 13'-14"
| through interval-see comments

- reguarding blows at right).
Possibly slide/gouge zone




(Page 104) Boring 59694
abrupt contact between silty clay
and mod. weathered claystone at

‘16°'.

ARAPAHOE FORMATION

17'-17.9' Cal Mod
23/50/5";rec. 0.9/0.9
drill out to 18'
18'-20"' Moss

rec. 1.8/2.0

16'-18"' CLAYSTONE:dark gray, faint v. hard to advance

slightly weathered;friable;soft.
Soil Properties: damp;hard; (CH).

18'-20' CLAYSTONE: dark gray;fresh;

friable;soft. Soil Properties:
damp;hard; (CH) .

Bottom of Hole at 20!

Install well 2/3/95
(details on page 102)

**Boring Summary

0'-13' (?) FILL: mostly (GC);
possibly mixed Colluvium/Slide
from 11'-13"' " _

13'-15.5' COLLUVIUM/SLIDE (SC):
derived from Rocky Flats Alluvium;
(probably slid to this position

" considering sharpness of contact

with claystone at 16')
15.5!'-16' BASE OF SLIDE GOUGE
possibly consisting of severely
weathered cs?)

16'-18' CLAYSTONE: mod.-slightly

weathered
18.'=20"' CLAYSTONE: fresh ‘ -

.ocCc. orange iron staining; mod. to [Note: retained bulk

sample of fill cuttings
0-15"' (Bucket)

Terminate at 20'.



,
BOREHOLE 59694 LABORATORY SAMPLES

BHOO211AS, 59694, FA 3-47
Moisture Content 9.8% 7

#BHO0212AS, 59694 (page 315), FA 7-9’
16-23" GP, no tests

10- 16" GP

Sieve Analysis
Compaction Test

4

Unconfined Compressive Strength Test c = 1182 ¢ =
3-10" GP, no tests
0-3" GP
BHOO213AS, 59694, FA 12-13’
_Moisture Content 13.9%
*BHO0214AS, 59694 (page 292), Colluvium 13-15‘
7-12" CL, no test '
0-7"  SP/CL. ,
Moisture and Density 15.7% 116
*#*BHOO215AS, 59694, Fill O-iS’ : -
Moisture Content N 13.8%
Atterberg Limits LL 47.1% PI 32 ~
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(Page 52) Boring 59794

Location: West portion of landfill,
and west of trees (IHSS 196).
Mobile.B-57

Boyles Brothers

lO'

upper slope just east of. rav1ne
north of 58593.

Drill with 3.25" ID Hollow Stem Augers

Moss Sampling

. 3" Shelby Tube (push)

Cal Mod drive sampling

water not encountered

drilled 1/9-10/95

TD @ 25.2°

Installed Plezometer (page 51)

(Page 53) 59794
WASTEFILL

0-0.2' SILTY GRAVEL (GM)
damp;grass roots. '
0.2'-11' SANDY, CLAYEY GRAVEL (GC)
dark brn.;damp-moist;f.-crs.
& gravel,subangular;med. dense;
locally loose-v.loose.
mottled gray/yellowish-brn.
mod. plastic fines;some claystone
frags from 2.8-3. 5’

black SILTY SAND (fine graphite);
broken glass, loose-v.loose;some
voids?, from 3.5'-8.5"'.
mixed gray, black, orange,
med. dense;moist from 8.5'
(graphite from 10-11"')

(GC) ;
to 11'

ROCKY FLATS ALLUVIUM

11'-15.5"' SANDY, CLAYEY GRAVEL
(GC) : orange brown;moist;med.
dense-dense;f.-crs., subangular
gravel, some cobbles;mod. plastic
fines. )

fine CLAYEY SAND (SC): orange;
moist med. dense;from 13-14.8'.

mod. brn.
sands

;30-40%

16/40/27/34;rec.

higher blows due to crs.
gravel/cobbles? ‘
0'-1.3' Cal Mod

:16/29%/38/3" bouncé @ 1.3'

refusal @ 1.3';rec 0.6/1.3

~drill out to 2!

2'-4' Cal Mod
16/23/18/9;rec.
4'-6' Cal Mod
5/1/2/1;rec.
6'-8' Cal Mod
1/1/1/1/;rec 0.7/2.0
-10' Cal Mod
2/4/19/23;rec.
10'-12"' Cal Mod

2.0/2.0

0.5/2.0

2.0/2.0

2.0/2.0

12'-12.5"'" Cal Mod
70/6";refusal @ 12.5'
rec. 0.3/0.5

drill out to 13°
13'-15' Cal Mod
12/18/26/26

rec. 2.0/2.0

(Page 54) Rocky Flats Alluvium (cont.)

GC, as above, from 14.8'-15.5"
[contact with RF Alluvium approx.
.25%-30% irregular;appears
depositional

ARAPAHOE FORMATION

15.5'=-23.5"' CLAYSTONE: gray-brn.;
mod.-highly weathered;plastic-
friable;soft. Soil Properties:
damp;hard;high plast (ch);#'s
blows mod.-stiff;15.5-16' sample

~17'-18"

15'-17' Cal Mod

14/12/28/48

push Shelby
hard -push up to
8000#;rec. 1.0/1.0
18'-18.8' Cal Mod
37/50/3";refusal @ 18.8'
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seems harder. _
mod.-dark gray;slightly weathered;
friable below 16.5'; occ. orange
iron staining along fractures,
bedding surfaces; occ. shows
subhor. bedding.

Locally silty SILTY CLAYSTONE
(CL): below 18!

mostly yellowish-brn., mottled ,
orange,gray;mod.weathered;friable
from 20'-23"

iron staining along fractures;
friable;slightly weathered from
23'- '

Vertical fracture;iron stained

@ 23'. :
23.5'-25.2"' SILTY CLAYSTONE: gray;
fresh;friable. Soil Properties:
damp;hard; low plastic (CL)
Terminate at 25.2'

rec. 0.8'/0.8!

drill out to 19'

19' 1/9:1/9

19'-21' Moss
rec.2.0/2.0;bag 20.5-21"
dry hole @ 10:30 AM
21'-23"' Moss

rec. 2.0/2.0 A
23'-23.5' Cal Mod

80:6: ;refusal

rec. 0.5/0.5

23.5'-24.5"'" Moss

rec. 1.0/1.0

(sample appears pulverized
by drill action w/ Moss
24.5'-25.2"' Cal Mod
48/50/2:; refusal

bag sample '

Installed Piezometer

(Page 55) Installation of Piezometer

2" PVC: 11-21"'

.010"screen - .

10/40 sand 10'23' deep well
bentonite pellets: 8'-10'

sump (blank) PVC: 21'-23'

caved material: 23'-25.2"

grout (bentonite slurry): 0'-8'




BOREHOLE_ 59794 LABORATORY SAMPLES

#BHO0178AS, 59794

age 307

8-15" ' CL

6-8"

0-6"

Atterberg Limits Test

Grain Size Analysis
Hydrometer Test
CL

( Consolidation Tests)

CL
Moisture and Density

/
19.4%

-

Cclaystone 17-18~

/
LL 55.7% - PI 33.0

102.4
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(Page 58) Boring 71194
Location: 6' south of 59794
Mobile B-57 (2 rigs: 1 auger,
Boyles Brothers

Drill with 3.25" ID Hollow Stem Augers:

3" Shelby Tubes

1 core)

8.25" ID for casing

Cal Mod.drive sampling: H.X.Core w/ clear water below 26"
water not encountered-very moist to wet fill at 11.0'-11.3'

(note:
drilled 1/11/95,
TD @ 150'

1/18-23/95

(Page 59) Boring 71194 (cont.)
WASTEFILL

0'-11.3' CLAYEY GRAVEL, SAND (SC):
(refer to log of 59794 for
detailed description of fill)
black,v.moist-wet clayey sand (SC)
(£il11], from 11'-11.3"

ROCKY FLATS ALLUVIUM

11.3'=-13.5' SANDY, CLAYEY GRAVEL
(GC): orange-brown;moist; med.
dense-dense;f.-crs. gravel, some
cobbles.

ARAPAHOE FORMATION

13.5'-15"' FAT CLAY/CLAYSTONE (CH):
yellowish-brn., mottled orange,
gray; damp-moist;v.stiff; [(Cal
Mod sample)pp=4.5+ tsf @ 14'] but
blows indicate softer;high plast;
Rock Properties: severely
weathered;plastic;soft.

15'-24"' CLAYSTONE: gray, gray
brn.; mod.-slightly weathered;
friable;soft. Soil Properties:
damp;hard; high plastic (CH).

(Page 60) Boring 71194

24'-27' SILTY CLAYSTONE (CL):
gray; fresh;friable;soft.

Soil Properties: damp;hard;low-
mod. plasticity to 27';below 27'
predominantly claystone;generally

appears massive (core has numerous

hor. polished breaks, and is freq.
ground adjacent to breaks due to
drill action)

27'- CLAYSTONE (CH): dark gray;
fresh; friable;soft;massive. Soil
Properties: damp;hard;high plas.;
Locally SILTY CLAYSTONE (CL): occ.
brn.,rounded,hard cs inclusions

37'-42"

HX core = 3.5" OD, = 2.5" ID)

0'-11' Advance hole
without sampling.
v.rough drilling.
cobbles? at 10'
11'=-12.3' Cal Mod
31/34/50/4"

‘refusal at 12.3'

rec.1.3/1.3

bag 11.5'-12.3"
drill out to 13'
13'-14' cal Mod
24/17 (short drive)
rec. 0.5/1.0 .
14'-16"' Push Shelby
push up to 3000 #
rec. 2.0/2.0
16'-17.2' Push Shelby
v.hard push below
17' (up to 6000#)
rec. 1.2/1.2

drill out to 24'
24'-26"' Moss
rec. 1.2/2.0

set 6" ID schedule

80 PVC casing to 26';
grout in place-1/12/95
26' 1/11/95:1/18/95
26'-27' H.X. Core

Full fluid return

rec. 0.6-1.0

27'-32' H.X. Core
11:35-11:56,full return
21 mins;rec. 3.4/5.0
32'-37' H.X.Core
12:05-12:31,full return
26 mins.;rec. 2.3/5.0
H.X. Core




iir
v

(possibly iron concretioﬁs)

some

vert., ‘'slick surfaces (polished

w/out distinct striations.

some slick surfaces at 30°-60° pump

from 33'-35' (poor recovery
run 32'-37') near vertical,

of
slick

fracture surfaces from 37'-38"'

(Page 68) cont. from page 60 71194

27'-150"
near vert.,
spotty, yellowish-brn.

claystone (cont.)

slick fracture surfs.
(iron

staining) within rock ground mass
(not along fracture surfaces)

from 37'-38"
consistency,
from 43'-443.5"'
mechanical,
part?)
hard,
(rip up clasts?),

apprs crushedq,

(possibly

subrounded, brn.
at 60.5"

or mechanical in

soft-

some slickensides

cs frags.

occ. black (manganese?) stained

fracture surfaces (noted) from 60'
(partially open-30° fracture

_61l
coated w/ black (manganese?)
material.

mainly SILTY CLAYSTONE (CL):
62.5'-64"
Total Depth 150'

from

(core logged to 63.7')’

full fluid return-

rec. 3.5/5.0

(note: drilling reduced
(fluid) rate

after poor recovery

in previous (32'-37"')
run;rec. somewhat improved)

42'-47' HX core;

stop @ 45' @ 1:30PM
resume at 3:10 PM

Full fluid return

rec. 2.6/5.0 ,

47'-52' H.X. core
3:53-4:07 (14 mins) .
driller signif. increased
down pressure, prod. vast
improved recovery

rec. 5.0/5.0

52' 1/18:1/19

52'-57!' H.X. Core

rec. 1.7-5.0

57'-62' H.X. core

rec. 4.3/5.0
62'-66' H.X.
rec. 1.7'/4.0

Core




,
BOREHOLE 71194 LABORATORY SAMPLES

*BHOO183AS, 71194 age 308 Claystone 14-16’
15-24" CL, no tests ; :
13-15" CL
Grain Size Analysis
' Hydrometer Tests .-~
9-13" CL o

Atterberg Limits Test LL 66.8% PI 44.7
6-9" CL ' ,
Direct Shear Test” P 270
o-6" CL -
Moisture and Density 22.8% 99.9%

*BHOO184AS, 71194 (page 309), Claystone 16-17.5’
12-17" CL, no tests

6-12" . CL, no tests
o-6" CL -
Moisture and Density 16.5% ~ 108
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(Page 39) Boring 59294

Location: South edge of road along SID, within 19.5" of slide area;
west portion of landfill just east of gull w1th IHSS 196 ponds.
Mobile B-57

Boyles Brothers

Drill with 3.25" ID Hollow Stem Augers

Moss Sampling

3" Shelby Tube (push)

Cal Mod drive sampling

water not encountered.

drilled 12/21/94

" TD @ 32!

Installed’ plezometer,412/22/94

(Page 40) 59294 cont.

ROADFILL shoulder/replaced 0'-2' Moss
waste fill 0'-0.1 grass roots soil rec. 1.5/2.0
0.1-9.5' SANDY, CLAYEY GRAVEL, © 2'-4' Moss
SANDY CLAY (GC,CL): mixed mod. rec. 1.5/2.0-

brn., -dark brn.;damp;appears dense;4'-6' Moss
f.-crs. gravel, some cobbles; mod. rec. 1.2/2.0
plastic fines;mostly H-Mod. brown 6'-8' Moss

below 2', mostly GC below 2' rec. 1.2/2.0

: 8'-8' Cal Mod
COLLUVIUM/SLIDE MATERIAL refusal at 8': no adv.
9.5'-10.7' sandy clay (CL): yellow- ’
brn., mottled orange, some gray; mostly rough drilling,
moist; v. stiff; mod. plastic; . 0-10', 8'-10' Moss
f.-crs. sand. , rec. 0.8-2.0"'"

10.7-12' GRAVELLY, SANDY CLAY TO 10'-12' Cal Mod
SANDY CLAYEY GRAVEL (CL-GC):yellow-*10/21/28/29 BHOO170AS

brn., mottled;moist;v.stiff;med. . rec. 2.0/2.0; (bag samp.
dense; f.-crs. gravel in clay 10'-10.5")
matrix. ' ‘ » 12'-13.9' BHOO171AS Push.

Shelby easy push to 13.5'
somewhat harder (up to
1,000#) to 13.9'
rec. 1.2/1.9' (is in tube bot.
mod. weathered) drill ou to
14', 14'-16' Cal Mod
CLAYSTONE/SLIDE MATERIAL _
12'-14' CLAYSTONE: yellowish-brn.,
mottled orange/gray; mod. wthered;
friable;soft;closely fractured.

(Page 41) 59294 cont.

SILTSTONE/SLIDE MATERIAL

14'-15.4"' SILTSTONE: H. brn.-yllow,

brn.; mod.-sev. weathered; friable; A .
soft;mixed,soft rock frags. (shows 14'-16' Cal. Mod.
some breccia structure). Soil '12/13/12/14
Properties: damp;stiff SANDY SILT rec. 2.0/2.0.
(ML) . sSharp smooth, flat, contact ‘

with clay/claystone @ 15.4' (roots




=4

. .‘g
. 4

penetrating from 15' in siltstone
to 15.6' in clay/cs)

ARAPAHOE FORMATION

15.4'-17'" FAT CLAY (CH)/CLAYSTONE:
dark gray;moist;stiff-v.stiff.
occ. roots; some iron staining.
Rock Propertles sev. weathered;
plastic;soft..

17'-29' CLAYSTONE: mod.-highly
weathered, dark gray, some orange
iron staining along bedding; occ.
rootlets penetrating along
fractures;friable;soft.

Soil Properties: damp, hard,

FAT CLAY (CH):

pp=4.0+ at 16'

blow counts indicate
softer material
BHOO0172AS

16'-18' Push Shelby
steady increase to
4,000 psi, rec. 1.1/2.0
18'-19' Cal. Mod.
18/ 50/6";refusal
rec. 0.9/1.0
19'-21' Moss

rec. 2.0/2.0

@ 19'

mod. weathered below

18'; no roots below 19';slickensides

(striations along horlzontal
surfaces.) @ 21'

(Page 42) 59294
17-19' CLAYSTONE (cont. ) occ.

slickensides observed from 21.!'-29'

orange (heavy iron stained) from
22.5'=-23"

rare iron staining/slightly
weathered from 25'-28'

appears  locally crushed/pulv.*
some vertical fractures, from 25'-
29,

29'-32' SILTY CLAYSTONE: mod.-dark
gray, ;fresh;friable;soft;thinly
laminated;samples break along .25"
thick horizontal laminae.. Soil
Properties:damp-dry;hard;mod."
plastic to low plastic (CL);
Terminate at 32!

Install piezometer 12/22/94:
2" PVC screen: 15'-17!

16/40 sand: 19'-10'
Bentonite Pellets: 19'-23"
caved native: 23'-32"
Bentonite Pellets: 10'-8"
Bentonite grout: 0'-8"

21'-23'" Moss

rec. 2.0/2.0

23'=24.7' Push Shelby
(ASTI BHOO173AS)

increase up to 6,000#
rec. 1.5/1.7, drill out-25"
25"=-27' Moss

rec. 2.0/2.0

29'-29.7' Cal Mod

70/8"; refusal

*crushed texture possibly

‘mechanical

drill out to 30'
30'-32' Moss

rec. 2.0/2.0




BOREHOLE 59294 LABORATORY SAMPLES

e

' -
BHOO170AS, 59294, Colluvium 10-10.5‘

Moisture Content - . 14.3%
; Atterberg Limits LL 45.8% PI 30.4
| Sieve Analysis
g #BHOO171AS, 59294 (page 301), 12-13.2~
] 10-17" CL ‘ _ o
3 Triaxial Compression Test (pore pressure) ¢ = 0'¢ = 34.5
! 4-10" CL . .
3 Atterberg Limit Test LL 52.3% . PI 30.4
3 -200 sieve fraction 97.1%, - 17.5%-
4 : *BHOO172AS, 59294 (page 302), 16-18’ -
; 9-13" CL . . o
E Atterberg Limits Test LL 70.6% PI 51.2
3 -200 sieve fraction 97.6% 19.7%
; 7-9%" CL
: Direct Shear Test
! 6-7" CL
: Consolidation Test
0-6" CL _ o
© Triaxial Compression Test (pore pressure) ¢ = 0 ¢ = 28.5
| *BHO0173AS, 59294 (page 303), 23-24.7’
: - 12-19" CL, no tests
! w 7-12" (CL, no tests
o-7" CL , . .
Triaxial Compression Test (pore pressure) ¢ = 0 ¢ = 30.5
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(Page 81) Boring 59094

Location: New Woman Creek; 30' east of well 5786.

Mobile B-57
Boyles Brothers

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes
Moss Sampling
Cal Mod drive sampling

water measured at 12.4' after drilling

drilled 1/30/95,
™D @ 17

(Page 82) Boring 59094 (relogged on page 90 & 91)

COLLUVIUM
0-2.3' SANDY, CLAYEY GRAVEL (GC):
orange-brn. ;moist;occ. cobble

(hard drilling) ;includes some clay

(CL-CH) ;appears soft. Possibly
FILL or SLIDE.

- 2.3-3.3'" SANDY-SILT/SILTSTONE:

yellowish~brn;sand/silt;moist;
dense;grading to silty; more
sandstone at 3.3';severely
weathered siltstone grading to
silty-fine sandstone.

3.3-3.6' SILTY SAND/f.grained
SANDSTONE: brnish-gray,silty sand;
moist;dense;

f. grained SILTY SANDSTONE;
severely weathered;grading to
claystone.

3.6-4.7' CLAYSTONE: severely
to mod.- weathered;claystone;
brownish-gray w/iron staining;

‘mottled;moist. .

4.7-5.5' GRAVELLY, CLAYEY SAND -
SANDY, CLAYEY GRAVEL (SC-GC)
(COLLUVIUM?): tip of Shelby

0-2' Moss

rec. 1.9/2.0

2-4' Cal Mod

28/22/20/24

rec. 2.0/2.0

4-5.2' push Shelby

rec. 1.2/1.2

crimped end of base
5.2-6.0' Cal Mod

34/50 @ 3

rec. 0.8/0.8

*Note: presence of
relatively undistutrbed
claystone over alluvium
suggests possible slide-
material, 0-4.7'

(also, possibly sloughed-in
detrital block of
claystone) not as likely.
due to creek floor.

Very hard drilling
at 6' (cobble) to 7'

tube contained alluvium w/ rootlets;

dark-brn. ;moist;

(Page 83) Boring 59094 (cont')
ALLUVIUM

5.5-12' SANDY, CLAYEY GRAVEL (GC):
orange-brn. ;moist;wet below 11';
f.-crs. gravel,cobbles. ‘

ARAPAHOE FORMATION

12-17' CLAYSTONE (CL-CH):
vyellowish~-brn.,mottled orange;
highly-mod. weathered;mod. '
weathered below 13'; plastic
-friable;soft. Soil Properties:
hard;damp;mod.-highly plastic;
predominantly gray, occ. orange

7.0-7.2' Cal Mod

50 for 2"

no .rec.

attempted to drill

out of cobbles; advanced
hole to 8' and

stopped because hole
could not be advanced
through cobble/boulder
Moved rig back 2.5'
and started new hole.
drill to 11' without

sampling 11-13' Moss



staining. below 15°'.

. 16'-17"

rec. 1.0/2.0 ,
13'~-14.8' push Shelby
rec. 1.8/1.8

drill out to 15!
15'-15.8' Cal Mod
39/50/4";refusal

15.8'; rec. 0.8/0.8
drill out to 16!

Cal Mod . ‘
45/50/6" refused at 17!
Terminate at 17°'.

(Page 90) Boring 59094 (relogged core)

COLLUVIUM/SLIDE

0'=-2.3' SANDY, CLAYEY GRAVEL (GC):
orange-brn. ;moist;includes some -
pockets of greenish-gray;v.moist;
CLAY (CL-CH): clay appears soft.

BEDROCK/SLIDE
2.3'-3!

weathered; friable;soft. Soil
Properties: damp;med.-dense.
3-4.5' CLAYSTONE (ML): gray-brn.;

SANDY SILTSTONE: yellowish
~brn., mottled orange; mod.-highly

0'-2' Moss .

rec. 1.9-2.0

2'-4' Cal Mod
28/22/20/24

rec. 2.0/2.0

4'-5.2"' Push Shelby
rec. 1.2/1.2; crimped
end of tube

(Note: bedrock material
from 2.3'-4.5' appears
mostly intact/unmixed
shows some recognizable,

stained fractures &: rock
structure): however, does
appear somewhat disturbed
Presence of this material

mod.-highly weathered;plastic-

friable;soft. Soil Properties:

moist;v.stiff; (CL-CH). Includes
some sandy-silt laminae.

(Page 91) relogged core (59094)
COLLUVIUM T )
4.5'-5.5"'" GRAVELY, CLAYEY SAND-
SANDY,CLAYEY GRAVEL (SC-GC):
brn. ;moist;rootlets; (possibly

organic stained, surficial
alluvium).

ALLUVIUM

5.5-12' SANDY, CLAYEY GRAVEL (GC):

orange-brn. ;moist;wet below 11';f.
-crs. gravel, cobbles.

ARAPAHOE FORMATION .
12-17' CLAYSTONE: yellowish-brn.,
mottled orange;highly-mod.
weathered below 13';plastic to
friable;soft. Soil Properties:
hard;damp;mod.-highly plastic
(CL-CH) ; predominantly gray,occ.
orange staining below 15'.

dark-

over. alluvium suggests
possible slide, 0'-4.7'

5.2'=6"' Cal Mod
34/50/3"; rec. 0.8/0.8
v.hard drilling
5.6'-7' cobbles
7'=7.2' Cal Mod

50 for 2"; no rec.
attempt to drill

out below cobbles;
advance augers to 8!
auger refusal at 8!
move hole 2.5' east
drill to 11' w/out samp.
11'-13"' Moss

rec. 1.0/2.0
13'-14.8' push Shelby
rec. 1.8/1.8

drill out to 15°'
15'-15.8"' Cal Mod
39/50/4";rec. 0.8/0.8
drill out to 16'
16'-17' Cal Mod



Hole bottom at 17°¢ ' Terminate at 17°

' . 45/50/6"; rec. 1.0/1.0
grout backfill



7
BOREHOLE_ 59094 LABORATORY SAMPLES

. *BHOO202AS, 59094 age 291 Colluvium/Claystone/ 4=5.2" ;

8-14" ' ML, no test |

2-8" ML i |
Moisture Content 15.1% -
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Boring 56994 S -
' Location: Ceriter landfill, upper slope (above upper scarp).
Mobile B-57 : _
Boyles Brothers
Drill with 3.25" ID Hollow Stem Augers
3" Shelby Tubes
Moss Sampling
Cal Mod drive sampling

water first encountered @ 22'; measured at 16.7' on 1:17 AM.

drilled 1/16/95
TD @ 29'
Install Well 1/17/95

(Page 64) Boring 56994

WASTEFILL 0'-2' Cal Mod
'0'-10' SANDY, CLAYEY GRAVEL (GL): 15/17/24/33
mod.~-dark brn.;damp;med. dense; rec. 2.0/2.0

f.-crs. sand & gravel;occ. cobbs. 2-4' Cal Mod
black;moist;from 2.3-2.5" 20/13/13/18

dark brn.-black;damp-moist;from rec. 1.6/2.0

3.3-5" : bag sample 2.6'-3.4"
dry; H. orange-brn.-mod. brn. from 4'-6' Cal Mod
3.1-3.3" 18/20/24/16

loose to med. dense;vV. m01st some rec. 0.6
orange mottllng,soft clay matrlx 6'-7.9' Cal_ Mod
from 6'-10"'(piece of wire at 9.5') 10/6/8/18/5"

. : . bouncing 7.9
10'=-11' SANDY CLAY (CL): mod. rec. 0.9/1.9
gray-brown, some green mottling; - bag samp. 6-6.9'

v. moist;firm;f.~-crs. sand;some atempted Cal Mod 8'
gravel : bouncing @ 8'
increased GRAVEL (GC-CL): from drill out to 9

10.8'-11" . v.rough drilling to 8. 9'
: 9'-11' Cal Mod

12/11/6/12;rec. 2.8/2.0
11"-13' Cal Mod

ROCKY FLATS ALLUVIUM - 6/7/10/16;rec. 2.0/2.0

11"-12.2' SANDY CLAY (CL): orange 13'-15' Push Shelby
brn.;moist;firm-stiff. push up to 3000#
12.2'-14"' CLAYEY SAND (SC): orange rec. 2.0/2.0
brn.;moist;med. dense;fine;med. bottom of tube slightly
sand (minor). _ . dented

O0-1l1'retain bulk sample
of cuttings (bucket)

(Rage 65) 56994 (cont.)
14-15' SANDY CLAY (CL); yellowish 15'-17' Cal Mod
brn., mottled orange,gray;moist; 6/9/10/9;rec. 2.0/2.0

v.f. sand, some crs. sand retained bag sample,
(description based on tube bottom 15'-16'
> at 15'). 17'-19' push Shelby
@ 15'-23' CLAYEY SAND w/ GRAVEL push up to 3000 psi
(SC): orange-brn.;v.moist;loose; rec. 1.7/2.0




Q _ f.-crs..sand, some f. gravel; 19'-2.0 Cal Mod
A

mod. plastic - fines. . 8/7/19/18 rough drilling
v.moist to wet (traces of free 20-21';rec. 1.0/2.0
water) from 19.5'-22" 21'-23'" Cal Mod .
CLAYEY GRAVEL,some cobbles (GC): 8/9/9/35;rec. 0.8/2.0
from 20'-21';wet from 22'-24" 23'-25"' Cal Mod

fine (SC) from 21.5'-23" 13/7/10/24

CLAYEY GRAVEL (GC): from 22.5-23' wet sampler 22!
23'=-24' SAND, CLAYEY SAND (SC-SP): rec. 2.0/2.0
orange-brn. ;wet;loose;fine;v.heavy 25'-27' push Shelby

iron stain at 24°'. push up to 7000#
24'-24.5' GRAVELLY CLAY (CL): rec. 2.0/2.0
yellowish-brn.,mottled orange- 27'~29' Moss

gray;v.moist;stiff;f.-crs. gravel rec. 2.0/2.0
abrupt contact w/ cs

ARAPAHOE FORMATION ; .

24.5'-29' CLAYSTONE: dark gray; install piezometer
fresh;friable;soft;generally 1/17/95 details page 66
appears massive. Noted slickensides

on 60’ fracture surface at 24.8'

Terminate at 29' ° .

(Page 66) Well installation in 56994
Screen: 14.5-24.5"
Sand:12.5'=-27"

T Bentonite Pellets: 9.5'-12.5"
.," Grout bentonite: 0-9.5'
TD @ 27! '
On-site at RFP at 2:50 PM. Checked with Jeff H. reguarding

tommorrows schedule. Left site at 3:45 PM.




BOREHOLE-~ 56994 LABORATORY SAMPLES

' BHOO185AS, 56994, Waste Fill 2.6-3.4°

Moisture Content P
Atterberg Limits non plastic
-200 Sieve Fraction 4.1% 0.3% 7
BHOO186AS, 56994, Waste Fill 6-6.7~
Moisture Content ' .
Atterberg Limits LL 35.4% PI 17.3
-200 Sieve Fraction . 16.4% 8.4%
7

*BHOO187A8, 56994 (page 287), Waste Fill 13-15~
26=-28" CL, no test

19-26" CL, no test
12-19" SP, no test

6-12" SP : . .
Moisture & Density 12.4%, 99.2
o~-6" CL, no test
**BHOO188AS, 56994, Waste Fill 0-11-
Moisture Content 4.2% 7
Atterberg Limits LL 43%- PI 25

Sieve Analysis
Compaction Test

_BHOO189AS, 56994, Rocky Flats Alluvium 15-16"

Moisture Content 13.9%

*BHOO190AS, 56994, (page 288), Rocky Flats Alluvium 17-19~
12-21" SP/CL, no tests .

6-12" SP/CL : :

‘ Atterberg Limits Test LL 34.0% PI 17.9%

. =200 sieve analysis -28.2% . 16.5%
0-6" SP/CL ‘
Moisture and Density 16.9% 90-.4

*BHO0191AS, 56994 (page 289), Claystone 25-27~

20-24" CL (grey clay) and SP (fingers of orange-brown sand)
no tests

13-20" CL, no tests

6-13" CL, no tests
Slickensided at bottom -

1-6" CL -
Moisture and Density 22.0% 100.6

Numerous Slickensided areas *-




Me: s/ure

7O

08ServeTOALS

y PlicecT YMoN

TR1AX thl

€/

e/

- 200 SIEVE

0[7
Y

IH(MA
Le

s L yuy
Rt 11
is i1
HE §
NI
1 1 s } 1
H 7 T - -
H -+ t- -4 h
I i
be it i
Srepyass Ry EEs 1 " i
R ; T NA T i |
: ;
, SHHIH TR EY :
; H
g : H HEH _
. 14444 h
.8 \..lTl m LWII “H +H R R
+H feaddfsiaa@sial
H s mund
T T H RO R T
H i cEbL R N 14
. 13 i
1 HH 8
i TS o
| HH HH i
¢
t Rusw T : i
!} U HE L HE L i
: i
HiH 1 HH HHEHH O T HH i |
T t]i
i i}
L HH t wr 2
IHH 2
{44 - 2 3¢
Lty IH - H .a.w
HH: 1 HEHTTE T H ]
iny i sguy LI e o)
saagli HIH nads 1 pe]
L4
:
A sHEEH
H +
Ryt : iy
g
]
RN End H u :
" L
Frd
SRHEE
HE] s
siE gt

T

VT pn eas

HOILLYXHOAMII) NAD7)0




M‘erﬁcry - /’741‘5{0‘/‘{

-200 SIE

, Uweon)
TRIAK L Dired oy

285 en/;z%m

T T T T T T
- 3 T 9y T RN S S bos T T T
T 1 T T $ IENE NREN B U1 st I ' T
s T s wa T PN B A RAY KT " '
1 Tt t t +
T ¥ ? T Sgy sasy.
T
o ; ranga: +r ¢ : 1
T + + inn T T
Tt o T
T o T
—T ool s s T T :
Fawans: oo T s - " T
7 t
T R 03 T
> T T
. Tt T T i T T T
t TT T 1T rm e s AzEgam
T a1 T tT T t
T Z " ' T " t
— + T + T
T T T T ms 1
1 T 1 "
T T 1T ms
T T
: ymann: + my
1
8 paws T (e s T L SR
Sy T T
T > + > -
: 1 ++
T T aa ma
T " :
t o +
T T T
T T InwDe EEw s sy sE nn axns T " T
T 165 05 BEE SR S5 5EN UL ES KRS VY BRR] I SRR : pu T
t Y Y e e nat + S an e Ra; i +




"
|
¢

TSR

DIETYZGEN CO.

UGENE
[ZINLTS

3

coen Lot U

i + 1 b
+ + ;i o)
1 T Ing I ;
1 o 3!
e - suee
% tt + - T 1+ ]
s T 1 i 1 "
T 1 T
T T 1
1
in; " t+
wa e
: "
19 T
1
+ 31T T
T T 1 T
T ui a2
5 EywE S non:
ududsubull BEM - b T T T
+ 1 T \
+ > ' T T
+ T 1 T I '
T T " T 1
T T T T
T t T
] H - " = >
r BB Rk T isansaaa; s bt swdmans s
: T
i " Trir ;i u NS aus: * . T
-t ‘ans T jnsnEans; T ST
o T > T u swws T T 18 N w1
- T t T + T
T
+ e T T
* T + - +
s t T i
" T T T r r
) g b R -t T yumaui I i e i T T " 1
ANS ARERS RN QNSRS Imuans s IRAREARENESAERASAEAE SENEL T 7 ' ws
T ST T Tt T SRR S 1nn e o : " 1 Tt s T
+ rasaun; T n I 1 T T T I 1 T T T
I

pusEp—

pt o

e

ot b bt T b

Bt ot

™

Tt

DU IR SRR
P R

Tor s e

Bt g

R R T

‘A.

Bonzhole 577




: T yna wun T
- ++ T e T it T t T tQuakgh
o tr . 4= t T T t
Taa: H 1 T > bt ¥ = T
. T 1T T t o : ) T
N I T T
¥ T
T + T T T e 1
. ;. f }
: . + ? -
PN re " > t
] ; 1H : ; IS sasanuaany angsonns
+ 1 : ' : { 1 : E +
. . +
- T
L 7 i +
+ 1
K : :
: Tt - - :
- " 13 1 e T 1
otk T T .
jans; jana s aans e
2 T GRS § 0620 PRSI SSESH SRR S A RAAN RESSASSE Y PRADU ROGEE SAREN § SERS RENIE RO pe
TT 3 T T T TIT T
: T
T
+
) .
? .
: |
. |
: |
|
. |
|
|
. !
. [
: . |
N N PAASRARE SUDLEDAI RIS
. P vt apsbmigtayite
pmgepriniuide
#S5- /00
-,
OR £ fen
. . Ll




T T T T
T 1 3 hd 1 1T T T T L
e 1 = 4 g i 3 b T 1T e
1 Ty " T T * -
o RS i - l 14 1
~— 14 nq =¢ 111 T M1
m Tt T T + 8
1Tt +hlt laan! e } T
+ T 2 T
1+ - :
oy )3
e + e 7
= e T
+ " T T
T 1T
. - InE 1 - I — 1 i L .
T Tt : t
. 1 : + t t
. . : ) DS B 'l I e -
: 7T T
Fwt . 33T 1) InEus
it : ana 1
Il IR I 3
T 1 T
i T T T T
-~ B R e T adad + 1 kS -
i + : + . =
+ + - . <+
e 13 ey T
’ T I T ' T T T r
Spmsas 1t t o
s : ‘ R s ads T —~+H t ' + :
. T : T T = as
. Epe u¢ ; 7 : - :
—— + 1 T i H + et
: i ¥ : T inas
- T . T 1 "y I
I naten & n A & mamaas T jeuens joRaREn. awun:
janasRusRana: smaNum: T rnana: t t
T T o awas T 8 Enfen sRwE:
mas ; THIT 1 +
H 1 : RS ju saRwE ] I8 Ru Tt
1= 1 ¥ H H — I . NS WS LEES T 1T
{ I 1T LN B 1 LGRS T s k1 B INENE AN RIS i
b I : + : et
T - T il o : T Ty
: > T ot N R Y
T et T + 1 T t
NS ASERE S EEE LA A KN BEERA T HHHHT in Tt T
T 1 tnnana; : T nG Bwws a1
RS ey pptermteg s : o na T
. . - 11 RIS frpratd 23 ik T : (R WIEAEN R 308 NI gy v : 1
- » N ' 1 IR IR RES A RERE N IS SRR a1 T T T T H T T
~ Pt : — : I IRRN DRI b e i o
PR PN e e - r—
L. B B S U S TR TSR PR .. i e st e
H . R
R D TS . . .

e DT R shete
1

UL

. U . A e el e

v
TITIATTIIIITAIIITNITT

B """'j" eseam

T

for e —fmeien
. FEENNN e e e e e e PR e e e . e e e e .. e - e e RPN Cre e e s B




; tt
T ;
+ T b ! 14
t T Tt Hy
1 1 11 +
.
T
T
1
: T
; it
: -
T
T
t f
T -
t
. - - -
T T H ; 1 : T T
T t T HH T HH ? : tH 1 e T
T Tt T T s T T T T SRS NE s
T Tt T T 1 . T it 1
I o
T e
t

T

e
ikt el




_ Boring 57194

Location: Central landfill,

scarp/within slide)

~Mobile B-57

Boyles Brothers

mid-upper

slope (below upper

Drill with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

water not encountered to 32!
drilled 1/19/95, 1/27 to 2/2/95
TD @ 150'

(Page 71) 57194 (combined with page 72)

WASTEFILL/SLIDE

0'-3.2' SANDY, CLAYEY GRAVEL (GC):

orange-brn,mod. brn. (mixed);dry-

moist (var.);med-dense;some cobbs.

3.2'-4' CLAYSTONE/SLIDE: gray-
brn., mottled orange;mod.
weathered;friable;soft;somewhat
disturbed; some slickensides.
10°, planar smooth/slickensides
plane, within dark brn.-black,
moist clay (CH), clay is 0.5"
thick at 4' deep (severely
weathered claystone)

ARAPAHOE FORMATION

4'-4.3' CLAY (CH)/CLAYSTONE:gray;
moist;v.stiff; occ. rootlets;
shows some slickensides. Rock
Properties: severely weathered;
plastic;soft;spotty caliche.
4.3'-5.3'" CLAYSTONE: gray brn.,
mottled orange;highly weathered;
plastic-friable;soft;closely

fractured;somewhat disturbed?;occ.

precipitate (caliche)
5.3'-28' CLAYSTONE: gray-

(Page 73) 57194 (cont.)

5.3'-28' CLAYSTONE (cont.):gray-
brn.;mod. weathered;friable;soft;
generally mod. to closely fract.
(freq. iron stained fractures,
bedding surfaces [hor. bedding];
blocky texture.*
vertical;heavily iron-stained
frac.. (joint) from 9.2'-10'
pockets (vugs), fracture coatings

0'=-2' Moss
rec. 1.5/2.0
2'=-2"'" Cal Mod

‘bouncing @ 2';refusal

2'=3' drill out with
center plug bit
3'-5' Cal Mod
23/20/16/20

rec. 1.8/2.0

5'-7' Cal Mod
19/25/32/48

rec. 1.5/2.0

'7'-8.9' push Shelby

push up to 8,000#

rec. 1.7/1.9;bottom 2"

of tube badly dented
drill out to 9!

9'-10.4"' Cal.Mod
20/40/50/5";refusal 10.4"
rec. 1.4/1.4 .
10.5'-11.9' Cal Mod
18/35/50/4";refusal 11.9'
rec. 1.4/1.4
drill out to 12°
11'-11.9"!
12'-13' push Shelby;
v.hard push; dented bottom
rec.0.5/1.0, no sample

;bag samp.

see pagé 71 for details
of sampling and logglng
to. 13! deep

3'-15' Moss;rec.
15'-17' Moss

rec. 2.0/2.0
17'-17.9' Cal Mod
32/50/5"; rec. 0.9/0.9

2.0/2.0




of white, crystalline prec. ‘ bag sample 17-17.9'
(gypsum) ; from 9'-15' . o drill out to 18'
Soil Properties: damp;hard; hlgh 18'-20' Moss:
plastic (CH);Includes occ. iron rec. 2.0/2.0
concretions. 20'-22"' Moss
SILTY CLAYSTONE (CL): from 19.5° rec. 2.0/2.0
-22" 22'-24"' Moss

. local interbeds/laminae of 511ty rec. 2.0/2.0
claystone (CL) below 22' bag samp. 23'-24"
somewhat decreasing fracturing 24'-26"' Moss

below 15' (generally, mod. fract. rec. 2.0/2.0
*note fractures appear at random

orientations, are coated with thin

iron oxide deposits and generally

tight)
(Page 74) : .
5.3'-28' Claystone desc. (cont.) 26'-28"' Moss
moist-v.moist, mod. heavy iron rec. 2.0/2.0
staining from 27'-27.5" 28'-30' Moss

rec. 2.0/2.0
28'-150' CLAYSTONE: dark gray; -30'-32"' Moss
fresh;friable;soft;generally rec. 2.0/2.0
appears massive (fractures infreq. bag samp. 31'-32'
noted). Soil Properties: damp; 32' 1/19:1/20
hard;high plastic (CH);locally ream hole, set 6"
silty (CL). ID PVC surface casing
[Note: following log produced to 32'.
after drilling (log of core in 1/27/95 > 2/2/95
ASI trailer] 32'-150"' H.X. core
scattered hard,yellowish-brn. clear water drill fluid
claystone nodules, subrounded core loss, 32'-33.5"
from 34-35' (nodules appear 36.6-38.5 ASI
encased in undisturbed claystone driller noted 30 gallons
no apparent shearing or disturb. fluid loss @ 55

locally hard, cemented (carb.), core loss, 42'-43.5" ASI
caliche zone; includes some nods. o

/clasts up to 0.5", subangular to

rounded suggesting (locally) a

breccia texture, from 38.5-39.5' ,

(zone -includes a 1" to 2" thick, hard, cemented band showing
horizontal bedding/lamination. apparent breccia is possibly in
part or wholly due to drill actlon (appears natural). log continued
on page 86. :

(Page 86) 57194 (cont.)

28-150"' claystone (cont.)

38.5'-39.5' caliche rich zone;
possibly brecciated/disturbed
(described on page 74); *note: zone
has strong reaction to weak HCL
acid. Note: strong HCL reaction/
caliche also from 36.4-36.6
(interval immeadiately above zone




n"'i

of core_.loss, from 36.6-38.5"
Therefore: zone of caliche possibly
extends from 36.4-39.5'.

yellowish-brn., hard claystone (note: driller reported -
nodule at 40.5' (within the 30 gallons water loss at
disturb cs) 55'=-= no unusual fract.
Several hard, subang., iron stn. lihology changes noted at

nodules,up to .25" at 48.5' that depth]
¢s nodules encasing clay appear o
undisturbed but subhorizontal

surface could be natural shear

surface.

yellowish brn., hard cs nodules @

52' (occur at 30°, slickensided

surface, possibe shear, where dark

brn.-gray clay occurs along olive-'

gray clay-v.subtle color

difference along shear (7).

(Page 87) 57194 (cont.)

28'-150"' claystone descr. (cont.) core loss from 72'-73.5'
core appears softer, shows numerous

shear surfaces at various

orientations from 73.5' to 74.5'

(possibly mech.) .

black carbonaceous from 74.5' to

75.5' (lignite/coal)

logged to 84.5'"

below Woman Creek elevation Hole completed at TD @ 150

2/2/95

or



BOREHOLET57194 LABORATORY SAMPLES

/A .
' ’ *BHO0192AS, 57194 (page 310), 7-8.9’
: 15-21" , no tests '
13-15" , ho tests
g8-13" -
Atterberg Limits Tests LL 68.0% PI 40.9
-200 sieve analysis 97.7%  21.1%
1-8" no tests -

BHOO193AS, 57194, Claystone 11-11.9°/
Moisture Content _ 21.1% -

-

BHOO194AS, 57194, claxstone 17-17.97

Moisture Content . .
Atterberg Limits LL 53.5% PI 31.9
=200 51eve Analysis : 97.7% - 15.4%

BHOO195AS, 57194, Claystone 23-24"
Moisture Content 17.3%

BHOO196AS, 57194, Claystone 31-32¢

Moisture Content 14.8%




BOREHOLE 71494 LABORATORY SAMPLES

*BH00243AS, 71494 age 319 Fill/claystone 4-5.5’
16-20" SM, no tests S '
12-16" ML, no tests

9-12" ML . ]
: Direct Shear Test
6-9" ML .
Direct Shear Test (replaces BHOO192AS #*%x)
0-6" ML - - ~

Triakial Compression Test (pore pressure) ¢ = 0 ¢ = 26.5
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(Page 31) Boring 57094

Location: N. .edge of road along Surface Interceptor Ditch (SID),

east portion of landfill (along section line through east slump).
Mobile B-57

Boyles Brothers

Drill with 3.25" ID Hollow Stem Auger

Moss Sampling _

Cal Mod Drive Sampling

3" Shelby Tube (Push)

Water encountered at 32' perched on c¢s surface at 34!
Drilled 12/15-16/94 : ‘

TD @ 40°'

Installed piezometer, 12/17/94

Note: samples re-examined/ re-interpreted 2/2/95.

(Page 32) Boring 57094

ROADFILL (replaced waste fill) 0'-2' Moss
0'-4.5' SANDY, CLAYEY GRAVEL (GC): rec. 1.2/2.0
mixed dark brn., mod. brn., . 2'=4' Moss
yellowish-brn. ;damp;moist (var.); rec. 1.7/2.0

appears med. dns., f.-crs. gravel; 4'-6' Moss

rec. 1.7/2.0

'v. easily drilled

from 5'-6'retain bag

sample from 5'-5.5"
FILL ' 6'-8.4' Push Shelby
4,.5'-7.5"'" CLAYEY SAND (SC): dark easy push to 7.5
brn.;v. moist- wet;*loose;f.-crs.; grad. harder to 8.4
30-40% mod. plastic fines. rec. 1.6-2.4
7.5'-8.5"'" SANDY CLAY (SC): dark *moisture from SID
brn.-black;v. moist;stiff~-v. stiff;pp=3.0 tsf @ tube bot.
SANDY CLAY (CL): 7.6' tube bottom? 8.5-10.5' Cal Mod
8.5-10.5' probably FILL; (appears 5/10/10/12

mixed); re-examined 2/2/95 rec. 2.0/2.0

8.5-10.5' SANDY, CLAYEY GRAVEL- pp=2.5 tsf*@ 10.5"

GRAVELLY, SANDY CLAY (GC-CL): bag samp., 10'-10.5' _
‘yvellowish-brn,mod. brn., mottled *Note: clay matrix appears
orange, some gray;moist-v.moist; softer above 10.2'
stiff;subrounded to ang. gravel; (*appears mixed or disurbed)

mod. plastic fines; some striat.

/slickensides * (possibly mech.?- 10.5 12/15 / 12/16
gravels smearing clay while drive hole dry at 9:00 AM
sampling);

appears consistently SANDY CLAY

(cL): f.-med. sand from 10.2'-10.5"

30-40% mod. plastic fines.
(Page 33) 57094 cont.

yellowish-brn.,v. moist, CLAYEY - 10.5'=-12.5' push Shelby
GRAVEL (GC): @ 11.3'(tube bottom); softer, easier push from

-clay matrix appears soft @ 11.3' 11'-11.5'; max. down press.

10.5-22' CLAYEY GRAVEL (GC),orange @ 6,000#




)
3
.

WALTN
P-Ei
.

brn., predom. yellowish-brn.,

v. moist;med. dense; (?soft to firm
clay matrix) CLAYEY GRAVEL, f.-crs
gravel from 10.5' to 17.5" :

* (includes mottled/mixed greenish
gray clay). Appears mixed with
subrounded-ang. gravels. Possibly
slide RFP alluvium material?
CLAYEY GRAVEL to GRAVELLY CLAY

(GC-CL): stiff-v.stiff from 17.5'
to 18.5'
18.5'-20"' SANDY CLAY: mod. brown-

yellowish brn.;moist-v. moist;
stiff;f.-crs. sand, some f. gravel
20-22' SANDY, CLAYEY GRAVEL (GC):
yellowish-brn.;moist-v.. moist;
med. dense;f.-crs. gravel;f.-crs.
sand; 20-40% mod. plastic fines;
(generally as above 18.5"')
22'-26' SANDY CLAY *(CL): mod.
yellowish-brn.; moist-v.moist; v.
stiff; f.-crs. sand, some f.
gravel. [COLLUVIUM SLIDE 2]

(Page 34) 57094 cont.

Note: Colluvium slide material,
22'-34'includes varying amount of
claystone detritus?/fragments
stiff(?) from 24' to 26'

26'~-32' LEAN CLAY with SAND (CL):
yellowish brn., mottled orange,
gray;moist-v.moist;stiff-v.stiff;
scattered frags.;subrounded gravel
CLAYSTONE,highly to severely
weathered, shows very faint rock
structure; from 26'-26.5"

32-34" CLAYEY GRAVEL(GC) :yellowish
brn. ;wet;dense;f.-crs. gravel;
subang.-subrounded gravel;mod.-
plastic fines. Appears mixed/
chaotic. Base of a possible slide?

ARAPAHOE FORMATION

34'-39' CLAYSTONE: yellowish-brn.,
mottled orange,gray; mod.weathered
friable;soft;var. shows subhor.
laminations (thin-v. thin); some
iron stained bedding, fracture
surfaces (v. narrow tight
aperatures). Soil Properties:
damp;hard;mod. plastic (CL).

.rec.

rec. 0.8/2.0, bad crimp tube
12.5'=-14.5"' Cal. Mod. |
14/11/15/18, rec. 1.8/2.0 |
14.5'-16.5'" Cal. Mod. '
with Brass Liners

6/10/15/14

rec. 1.3/2.0

retain brass llners (6")

14.5'-15"

16.5'-18.5' Cal. Mod.

9/17/22/18 retain bag sam.
18.-18.5', pp=2.25 @ 18"
18.5-20' Push Shelby

steady push to 20'(v. hard
at 20') rec. 1.3/1.5 dented
bottom 6" of tube

pp.1.75 @ 19.8 tube bottom
20'-22' Cal. Mod
9/17/21/20, rec.
22'-24"' Cal. Mod.
11/20/38/44
pp=2.75 @23

rec. 1.8/2.0

2.0/2.0

24'-26"' Cal. Mod.

6/17/19/22 *

rec. 1.5/2.0

(sample disturbed by dr1v1ng
rock [gravel/cobble] through

CL-clay appears stiff

26'-28"' Cal. Mod.
10/16/23/32
rec. 2.0/2.0,pp=2.0 @ 28'

v. slight dent @ tube bottom
28'-30.5' Push Shelby
2.0/2.5
pp=1.75 tsf @ 30'
30.5'-32.3"' cal.
8/13/22/50/4"
rec. 1.8'/1.8"'.

Mod.

wet sampler,sample @ 32'’
drill to 32.5'

32.5'-34"' Moss
rec. 1.2/1.5
34'-36' Moss (bag samp.

34-34.5') rec.
pp=4.5+ tsf
36'-38' Moss
rec. 2.0/2.0

2.0/2.0




- 39'-40'_CLAYSTONE: dark gray; frsh 38'-40' Moss

slightly weathered;friable;soft. rec. 2.0/2.0,
TD @ 40 \

Well was installed 1in 57094 on saturday,
construction details: '
Caved material: 37.5'-40'

Bentonite Pellets: 36'-37.5

#16/40 sand: 22'-36"

Bentonite Pellets: 20'-22"

Grout slurry: 0'=-20'

2" Blank PVC (sump): 34'-36'

2" ,010' slotted PVC: 24'-~34"

2: PVC blank: 0'-24"

pp=4.5+
Terminate at 40°

12/17/94.

Well




BOREHOLE 57094 LABORATORY SAMPLES

*BHOO138AS, 57094 (page 297), 6-8.4'
19-21" CL, no test
9-19" CL : - ' -
Atterberg Limits Test LL 41.0% PI 26.6%
Grain Size Analysis Test
Hydrometer Test - » -
3-9n CL _ -
Unconfined Compre551ve Strength Test c¢c = 1690 ¢ =0
0-3"% CL -
Consolidation Test

BHOO0140AS, 57094, Colluvium 10 10.5~
Moisture Content ‘ 8.1%7
Visual Classification

*BHOO141AS, 57094 (page 286) , Colluvium 10.5-12.5"

8-12" no sample (wax and, voids)
6-8" no test e -
3-6" Moisture & Density 18.8% 96.8

*BHOO142AS, 57094 (page 298), Colluvium 14.5-15.5‘
o-6" GP, no tests :

*kkkkkkxkPage 364 27?7

Moisture Content

Unit Weight - ~ <
Atterberg Limits LL 57.5% PI 35.1
. Sieve Analysis o

Visual Classification

Log of Tube Sample

BHOO143AS, 57094, Colluvium 18-18.5;
Moisture Content ‘

Atterberg Limits ' 'LL 65.8% PI 48.8
-200 Sieve Fraction 60.1% . 14.1%
*BHO0144AS, 57094 (page 299), 18.5-20‘
6-13" CL -~

" Atterberg Limit Test LL 72.9% PI 52.1 °
5-6" CL

Consolidation Test

o-5" no sample

*BH00145AS, 57094 (page 300). 28.5=30
11-25" CL, no test

"6-11" CL :
Triaxial Compression Test (pore pressure) c

: =0 ¢ = 29.0
o-6" CL .
Triaxial Compression Test (pore pressure) c=0¢ = 31.5
c = 1150 ¢ = 15
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(Page 106) Boring 56894 . ‘

@ Location: 60' SW of borehole 50892; approximately mid-slope above
SID, toward east end of landflll .
Moblle B-57
Boyles Brothers
Advanced hole with 3.25" ID Hollow Stem Augers
3" Shelby Tubes T
Moss Sampling
Cal Mod drive sampling
water not encountered
drilled 2/6/95

TD at 33!
(Page 107) Boring 56894
COLLUVIUM (possibly FILL) 0'-2' Moss
0'-0.7' GRAVELLY, SANDY CLAY (CL): rec. 2.0/2.0
dark brn. damp,roots 2'-3.4' Cal Mod
0.7'-6.3' SANDY, CLAYEY GRAVEL . 27/37/50/5"
(GC): yellowish-brn.,mottled rec. 1.4/1.4
orange;damp;dense;f.~-crs. gravel, drill out to 3.5'.
occ. cobbles. , 3.5"'=5' Cal Mod
6.3'-6.5' SANDY CLAY (CL): orange- 40/46/50/6";bag samp.
brn.;moist;f. -crs. sand; some ' 3.5-4.6"';rec. 1.1/1.5
'gravel 5-5.4"' Cal Mod

: 50/5" rec. 0/0.4
ARAPAHOE FORMATION drill out to 5.5
6.5'-7.7'" SILTSTONE/SANDY CLAYEY. 5.5'-7.5' Moss
SILT (ML): yellowish-brn., mottled rec. 1.0/2.0
orange;damp;stiff—v.stiff(?); 7.5'=-9.5' Cal Mod
v.fine sand. Rock Properties: 10/19/25/33
severely weathered;plastic;soft. rec. 2.0/2.0

7.7-10.5' CLAYSTONE/FAT CLAY (CH): bag samp. 8.5'-9'
dark gray-brn.;moist;stiff-v.stiff pp=1.8 tsf @ 8.5

Rock Properties: severely 9.5'=11.5' push Shelby
weathered;plastic;soft. Includes push to 4000# to 10.5'

some carbonaceous material. . v.hard push, up to 8500#
: from 10.5-11.5"
rec. 1.8/2.0

(Page 108) 56894 (cont')

10.5-30.6' Claystone: 11.5'-13"' Cal Mod
yellowish-brn, mottled orange, 31/38/50/6";rec. 1.5/1.5
gray;mod. weathered;plastic to 13'-15' Moss : '
friable;soft;occ. iron'. rec. 2.0/2.0
concretions;numerous v.fine bag sample 14'-15'

silty sand-sandy silt (gray) . 15'-17' Moss
lamiane/pockets**, Soil rec. 2.0/2.0

Properties: damp;hard;mod.-high 17'-19' Moss

plastic (CL-CH). Generally thinly rec. 2.0/2.0
laminated;mod. fractured (numerous.19'-21' Moss
tight, iron stained bedding rec. 2.0/2.0
surfaces, fractures). Includes bag sample 20-21"'
% some carbonaceous material. 21'-23"' Moss
damp to moist, locally moist rec. 2.0/2.0

3



below 21.

O

10.5'-30.6"

(Page 109) Boring 56894 (cont.)
Claystone (cont!')
moist from 30.5'-33' Claystone:
dark gray;fresh;friable;soft;
thinly laminated (horizontal);

| w/ v.thin interbeds (up to 1/16")

of v.fine silty sand-sandy silt.

Soil Properties:
lamanae are dry);hard;mod. -hlghly

plastic;

(CL- CH)

\
| TD at 33'
| Grout Backfill

damp (silty sand

23'-25"' Moss

rec. 2.0/2.0

25'=-27' Moss

rec. 2.0/2.0
27'-27.7"'" Push Shelby
push regquired 8500#
rec. 0.7/0.7 badly
dented bottom 3"
27.7-29' Moss

rec. 1.3/1.3

29'-31"' Moss
rec. 2.0/2.0
31'-33"' Moss
rec. 2.0/2.0
bag samp. 32'-33'!

Terminate at 33!




BOREHOLE_ 56894 LABORATORY SAMPLES

*#BHOO218AS, 56894 age 316 9.5-11.5/

14-21" ML -
Triaxial Compression Test (pore pressure) ¢ = 0 ¢ = 40.

7-14" ML - _ |
Atterberg Limits test LL 63% PI 41.8

o-7" ML, no tests

5

s
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(Page 113) Boring 56794

Location: 'about mid-slope above SID, at east .end of landfill,

approx. 10' west of well.58494.

Mobile B-57

Boyles Brothers .

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod drive sampling

water not encountered (v.moist to wet from 11'-13"')
drilled 2/7/95

TD at 25!

(Page 114) Boring 56794 (cont.) .

COLLUVIUM - possible FILL 0'-2"' Moss
0'-2' SANDY, CLAYEY GRAVEL (GC): rec. 1.1/2.0

mod.-brn., orange-brn.;moist;med. 2'-4' Cal Mod
dense;f.-crs. gravel;some cobbles. 23/22/33/29
COLLUVIUM S bag samp. 2'-3.5"
2'-11' SANDY CLAY (CL): dark-brn.; rec. 1.5-2.0
moist;v.stiff;minor f. gravel;occ. 4'-6' Cal Mod

roots;gray brn.;some orange 13/19/15/16
mottling below 4°'. _ rec. 2.0/2.0
stiff below 5! 6'-8' push Shelby
heavy orange mottling (iron push up to 6000#
stained) below 8'. ‘ rec.1.4/2.0

11'-13' SANDY, CLAYEY GRAVEL (GC): pp=2.5-3.25 tsf @ 7.4'

mottled-gray, orange; v.moist-wet; 8'-10' Cal Mod
med. dense;f.-crs. gravel; approx 10/12/17/15
1" thick-greenish gray clay layer rec. 2.0/2.0

appears firm; (CL-CH): at 11.8'. bag samp. 9'-10'
10'-12' Cal Mod
ARAPAHOE FORMATION 7/10/14/14

13'-14.5' CLAYSTONE/FAT CLAY . rec. 2.0/2.0

12'=14"' push Shelby

push up to 4000#

note: harder push @ 13°

rec. 1.9-2.0°

pp=1.5 tsf @ 13.9'

- (Page 115) Boring 56794

13'-14.5' CLAYSTONE/FAT CLAY 14'-16' Cal Mod
CLAY (ch): gray brn.;very moist; 15/28/35/50
stiff. Rock Properties: severely rec. 1.1/2.0
weathered;plastic; soft. Includes

some balck carbonaceous material.

. v.stiff;mottled orange; from

approx. 14-14.5"

14.5'-15.5' CLAYSTONE: gray-brn., 16'-16.8' Cal Mod
var. orange mottling;highly 35/50/4"
weathered;plastic;soft. Soil rec. 0.8/0.8

Properties: moist-v.moist;v.stiff drill out to 17!
to hard;highly plastic (CH). ;
15.5'-22' CLAYSTONE: gray, some 17'-19' Moss




orange Fe-staining, usually along
fractures;mod. weathered;friable;
soft;mod.-closely fractured;occ.

shows horizontal bedding surfaces;

(iron stained,tight). S
Properties: damp;hard;CH

gray-brn., yellowish-brn., mottled

orange from 17'-21"';

gray, some orange mottling from .

21'-22"

(Page 116) 56794 cont.
22'=-25' CLAYSTONE: dark
fresh;friable;soft;occ.

" laminae of silt;h.gray

T™D @ 25
Grout Backfill

oil

gray; .
v.thin

rec. 2.0/2.0
19'-21' Moss
rec. 2.0/2.0
bag samp. 20'-21"
21'-23"' Moss
rec. 1.4/2.0

23'-25"!' Moss
rec. 1.3/2.0

Terminate @ 25°

1




Log of *Shelby Tube, #*Bulk or Bucket, and 1 gal Bag Samples
by BOREHOLE " (Shelby Tube interval described from top to bottom of
tube as received from the field)

BOREHOLE 56794 LABORATORY SAMPLES

BHO0228AS, 56794, Colluvium 2-3.5’
Moisture Content 14,8%

*BH00229AS, 56794 age 317 Colluvium 6-87
12-17" CL, no tests

6“12" CL I -
' Atterberg Limits Test LL 58% PI 43 )
-200 sieve analysis 58.6% 15.1%-
0-6" CL : : o
Triaxial Compression Test (pore pressure)
c =0 ¢ = 45.5~7

BH0O0230AS, 56794, Colluvium 9-10’
Moisture Content . 20%

. %BHO0231AS, 56794 (page 318), Colluvium/Claystone 12-14"
-14=-23" SW, no tests :
9-14" CL, no tests

6=-9" CL
o Direct Shear Test
‘ Slickensides @ 8" *
' o-6" CL . ;
' Moisture and Density 31.5% . 94.8
**BHO0232AS, 56794, claystone 9-10"/
Moisture Content 17.9%
Atterberg Limits LL 49.9% PI 34

Sieve Analysis
Compaction Test:
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(Page 77) Boring 57694

Location: 30' west of well 59893 (w1th1n limits of apparent slide

on 1951, 1937 air photo's).
Mobile B-57
Boyles Brothers

Advanced hole .with 3.25" ID Hollow Stem Augers

3", Shelby Tubes
Moss Sampling
Cal Mod drive sampling

' 'water not encountered

drilled 1/24/95,
TD @ 36.5'

1/27/95

(Page .78) Boring 57694
COLLUVIUM/SLIDE

0'-3' SANDY CLAY with GRAVEL
(CL-CH) : dark yellowish-brn.;
moist;appears stiff-v.stiff;
[broken, crumbled texture below

1' (from 1' to 2') probably mech.]
interface sampled in
Tip: Mod. weathered

3' CLAYSTONE:
Shelby tube.
claystone;dry;some roots (from
Paul Jordan Log)

Mod. weathered, brnlsh-gray,dry
claystone;dry roots.

Tip: Mod. weathered claystone;dry;
iron stained (from P. Jordan log)
Cal Mod Sample Description: dark
. gray claystone w/ notable vertical

fractures and 1ron staining;
dry to moist.

(Page 79) Mark Yaskanin Log

14-14.5' severely weathered
claystone;yellowish-brn. ;moist

(grading to moist and softer gray)

Claystone at 15' with organics
grading to mod. weathered gray

claystone with organics and iron

staining.
Continued mod. weathered dry

claystone with iron staining; v.
dense; occ. iron concretions;org.

at 18.1'.

- Mod. weathered gray claystone
iron staining
. varies with depth showing var.

with iron staining.

gray to brownish gray samples.
Driller noted hard drilling.

0'-2!' Moss
rec. 2.0/2.0 :
rig down @ 2:25 PM

resume - drillinq at 10:30

- 1/27/95

Mark Yaskanin arrived at
drill site at 11:30. Hole
had been advanced to 14°'.
2'-4"' Push Shelby

rec. 1.9-2.0 .

4'-6' Cal Mod
11/15/18/19

rec. 1.3/2.0

6-8' push Shelby

rec. 2.0/2.0

8'-10' push Shelby

rec. 2.0/2.0 o
10-11.5"' Cal Mod
16/31/48; rec. 1.5/1.5
11.5-12 drill out

12-14' push Shelby

14'-16' Ccal Mod
9/16/21/42
rec.2.0/2.0

bag samp. 15'
16~-17.3' Cal Mod
17/44/50 for 0.3
Drill out to 17.5!
17.5-18.3' Cal Mod
50/50 for 0.3
18.3-18.5 Drill out
18.5-20.5' Moss
20.5-22.5' Moss
22.5'=-24.5"'" Moss
24.5'-26.5"' Moss
26.5'-28.5"'" Moss
28.5'=-30.5"' Moss
30.5'~32.5"' Moss




. (CL=CH) .

Samples .dry to moist (typ. moist)

32.5' fresh claystone: dark gray, .
no more iron staining, dry to moist.

TD @ 36.5'.

32.5'=34.5"
34.5'-36.5"
Rec. 2.0/2.0

Moss
Moss

(Page 88) Boring 57694 relogged page 78 see above for sampling

COLLUVIUM/SLIDE
0'-3' SANDY CLAY with GRAVEL (GC):

dark yellowish-brn.;moist;stiff
-v.stiff.

ARAPAHOE/SLIDE (?) :
3'-14.5' CLAYSTONE: yellowish-brn.,

gray, mottled orange;severely to

"mod. weathered;plastic-friable;

soft;variably fractured. rootlets
to 5'. Soil Properties: damp;
v.stiff-hard;mod.-highly plastic
(CL-CH) .

mod. weathered w/ near vertical,

~heavily iron stained fracture

(shows slickensides) from 10'~11.5'
CLAYSTONE: yellowish-brn.,

mottled orange, has crushed
appearance, W/ angular claystone
fragments (fragment surfaces
showing slickensides) from 14'

~14.5"

ARAPAHOE FORMATION
14.5'-15.5' CLAYSTONE/CLAY (CH):

 (Page 89) 57694 (cont.)

14.5'-15.5' CLAYSTONE/CLAY (CH):
dark brown-gray;v.moist;stiff;
high plastic. Rock Properties:
severely weathered;plastic;softx*.
.25' wide zone of slickensides,
iron stained, (hor. up to 20%
at 14.5' (immeadiately below
contact w/ crushed looking
claystone above) 32.3' CLAYSTONE:
gray-brn. ;mod.weathered;plastic
-friable;soft;mostly massive,,
blocky texture*. Soil Properties:
damp;hard;mod.-highly plastic
occ. black, carb.
material. :
vYellowish-brn.,gray,mottled

. orange below 16'.

32.3'-36.5' CLAYSTONE: dark gray
-brn. ;fresh;friable;soft. Soil

‘14'-16"

0'-2' Moss;rec.
2' 1/24:1/27
2'-4"' push Shelby
rec. 1.9/2.0

4'-6' Cal Mod
11/15/18/19

rec. 1.3/2.0

6'-8!' push Shelby
rec. 2.0/2.0 -
8'-10' push Shelby
rec. 2.0/2.0
10'-11.5' Cal Mod
16/31/48;rec. 1.5/1.5
drill out to 12
12'-14"' push Shelby
rec. 2.0/2.0

Cal Mod
9/16/21/42;rec. 2.0/2.0
bag samp. 15.1'-15.5"
pp on material

at 15.5' (bag)

=1.5 tsf

2.0/2.0

*includes some black
carbonaceous material.

also, occ. v.narrow
iron stained fracs., some o
vertical.

*locally laminated (v.thin
bedded, w/sub-horizontal,
iron stained surfaces)
16'-17.3' Cal Mod
17/44/50/4";refusal

drill out to 17.5°
17.5'-18.3' Cal Mod
50/50/4". refusal




®

T

Properties: damp;hard;mod.-highly
plastic (CL-CH).

drill out to 18.5°
18.5'-20.5"' Moss
20.5'-36.5"' Continuous Moss
(2' advances)

rec. 2.0/2.0, all samples
except 34-34.5' no rec./ASI




BOREHOLE 57694 LABORATORY SAMPLES

14-22" SM
no tests
7-14" SM/ML, no tests

0-7"

vertical crack down center *
SM/ML ;
Moisture Content 15.1%°

*BHOO198AS, S5S7694 (page 311), 6-=8‘
12-24" CL, no tests '

6-12"
0-6"

CL, no tests
CL

*BHOO0197AS, 57694 (page 290), Colluvium/Claystone 2=4-

Triaxial Compression Test (pore pressure) c

*BHOO199AS, 57694 (page 312), 8-10‘

6-12"

0-6"

CL :

"Atterberg Limits Test LL 65.6%
-200 sieve fraction 99.9%
CL ' :

Triaxial Compression Test (pore

*BHOO200AS, 57694 (page 313), 12-14‘
12-25" CL, no tests

6-12"

0-6"

CL, no tests
CL

_Triaxial Compression Test (pore

PI 43.8
23.6%

pressure)

pressure)

(o]

c

1t

Il

0 ¢

0 ¢

-

40.5

32

27.5
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(Page 93) Boring 71294

Location: Within %"1994 USGS slide"

south of SID road.
Mobile B-57
Boyles Brothers

east of east end of landfill,

Advanced hole with 3.25" ID Hollow Stem Augers

3" Shelby Tubes

Moss Sampling

Cal Mod. drive sampling
water perched at 28'
drilled 2/1/95

TD @ 34.3"

(Page 94) Boring 71294
COLLUVIUM/SLIDE

0'-1' GRAVELLY LEAN CLAY (CL):
dark brn.
roots to .3°'.

1'-5' SANDY CLAY with GRAVEL (CL):

vyellowish-brn., mod. brown;damp;
v.stiff;occ.claystone fragments;
occ. rootlets;gravels to 1"

4.5-5' highly weathered. claystone.

claystone smeared along 60°,
slickensided surface agalnst
colluvium, at 5'-5.1"'

§'-7.2' SANDY, CLAYEY GRAVEL (GC):

;moist;med.dense;f.
cobbles.

orange-brn.
-crs. gravel;occ.

ARAPAHOE FORMATION

7.2'-30.5' CLAYSTONE: gray, .
yellowish=-brn.;mid-highly wthered
(var.) ;plastic-friable;soft;
closely fractured; abundant iron
stained fract. surfaces at var.
orientations. :

(Page 95) 71294 cont'

7.2'-30.5"' claystone cont'
numerous slickensided surfaces at
various orientations. Soil
Properties: damp;v.stiff;highly
plastic (CH). Note: 0.25" thick
crushed claystone (gough like),
at 20° dip at 7.8' (possible slide
base?) ' )
Hard below 10';occ. slickensided
surfaces below 10'; occ. sand-f.

gravel sized iron concretions,
occ. carbonaceous material below
10°'.

Predominantly gray, occ.

orange

;moist;mod. plastic;grass

(wet sample from 28'-28.2"

0'-2' Moss

rec. 2.0/2.0

2'-4"' Cal Mod .
24/28/27/26

rec. 2.0/2.0

4'-5.8' Ccal Mod
16/27/41/50/3"

rec. 1.1/1.8

cobble (rough drilling)
at 5.8!

drill out to 6!

6' to 8' Cal Mod
25/27/38/32
rec.2.0/2.0

*Note: 6'-8' Cal Mod

" retain bag samples

6'-7.2"

7.2'=-8' Claystone
10'-12"' push Shelby
(cont'. on next page)

10'-12' push Shelby
rec. 1.7/2.0

push up to 6500#
slight crimp in tube
bottom

pp=4.5+ at 11.7'
12'-13.3' Cal Mod
24/45/50/4"

rec. 1.3/1.3

drill out to 13.5'
13.5'-14.4"' Cal Mod
30/50/5";rec. 0.9/0.9
14.5'-15.3"' Cal Mod
40/50/4";rec. 0.8/0.8




kS

iron staining in ground mass and
along fractures;generally less
fractured (mod. fractured) below
15!

Appears intensely fractured; some

slickensided polished surfaces;
softer. Soil Properties: stiff-
v.stiff from 17.5-17.8' (however
does not appear disrupted w/
displaced materials

(Page 96) 71294
7.2'=30.5' Claystone cont'’
predominantly yellowish-brn.,

mottled orange;damp to moist below

22' (22'-30.5")

v. thinly laminated, some
slickensides along horiz. surfs;
v. heavy iron staining, from 27'
-29';caliche(?) from 27'-27.5"')
wet (perched water) from 28'-28.2'

hard;iron cemented from 28.5-28.8"

30.5'-34.3"' CLAYSTONE:dark gray;
fresh;friable;soft;massive?;some
slickensided surfaces, randon,
observed from 33'-33.5'. Soil
Properties:damp;hard;highly
plastic (CH).

Hole bottom at 34.3'

drill out to 15.5'
bag sample 13.5'=14.4"
15.5'-17.5' Moss

rec. 2.0/2.0
17.5'-18.3' Cal Mod
27/50/4";rec. 0.8/0.8
drill out to 18.5°
18.5'-20.5' Moss

rec. 2.0/2.0
20.5'=-21' Cal Mod
50/6";rec. 0.5/0.5

21'-22"'- Moss :
rec. 1.0/1.0;bag samp
22'-24"'" Moss

rec. 2.0/2.0

24'-26' Moss

rec. 2.0/2.0

bag samp. 25'-26"
26'-28"' Moss

rec. 2.0/2.0

28'-28.8' Moss

rec. 0.8/0.8;(v. hard
advance) wet, perched.
at 28! ’

28.8'-30.8"' Moss
rec. 2.0/2.0
30.8'-32.8' Moss
rec.1.0/2.0
32.8'-34.3' Moss
rec. 1.5/1.5

bag samp. 32.8-34.3'

Terminate at. 34.3°'.



reera
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BOREHOLE. 71294 LABORATORY SAMPLES

BHO0204AS, 71294, Colluvium 6-7.2° _

Moisture Content 7.5%

BHOO205A8, 71294, Claystone 7.2-8’ _

Moisture Content 19.4%

*BHOO206AS, 71294 (page 314), Claystone 10-12-+

12-21" ML v a
Atterberg Limits Test LL 63.4% PI 43

6-12" ML, no tests

0o-6" ML . .

Triaxial Compression Test (pore pressure) ¢ =0 ¢ = 55.5

BHOO207AS, 71294, Claystone 13.5=-14.4"
Moisture Content : 18.9%

 BH00208AS, 71294, Claystone 21-22’

Moisture Content 18.4%"' ]
Atterberg Limits LL 62.6% - PI 40.7

BHOO209AS, 71294, Claystone 25-28/
Moisture Content 18.5%

BHOO210AS, 71294, Claystone 32.8-34.3'
Moisture Content 18.6%
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(Page 47) Boring 57494

Location: S side of E/W road, 230' east of 57094.

Mobile B-57
Boyles Brothers

Drill with 3.25" ID Hollow Stem Augers

Moss Sampling

3" Shelby Tube (push)
Cal Mod drive sampling
water not encountered
drilled 1/5/95

™D @ 36.5!

Grout Backfill on 1/6/95

(Page 48) 57494

ROADFILL Mostly replaced claystone

0'-7' SANDY, GRAVELLY CLAY (CL):
mod. brn.;moist;v. stiff;f.-crs.
sand, mostly fine gravel. '
H. brn.,with some orange gray
mottling;dry to damp below 0.6'.

COLLUVIUM .

7'-8' GRAVELLY CLAY (CH):

dark brn.;moist;v.stiff;f.-crs.;
subangular-subrounded gravel.

ARAPAHOE FORMATION
8'-11' CLAY - CLAYSTONE (CL-CH):

yellowish~-brn. mottled orange/gray

v.moist;firm-stiff. *Rock
Properties:severely weathered;
plastic;soft. ‘
11'-34.3' CLAYSTONE: mottled gray,
yellowish-brn. ;mod. weathered;
plastic-friable;soft. Shows some
fracturing, generally massive.
Soil Properties: damp;hard;mod.-
highly plastic (CL-CH).

Includes some 0.5" iron
concretions @ 18°'.

(Page 49) 57494

" 11'-34.3' CLAYSTONE (cont!)

mod.-slightly weathered below 19'
iron concretions at 21.4'

dark gray to black, carbonaceous
from 22.5-23.7"

orange, heavily iron stained,
numerous iron concretions; from
24.5'-26.2"'.

0'=-2!' Moss

rec. 2.0'/2.0!

2'-4' Moss

rec. 1.7'/2.0!

4'-6"' -Moss

rec. 1.5'-2.0"

6'-8' Cal. Mod
9/13/18/17

rec. 1.5'/1.5"
8'-10.5' Push Shelby
rec. 2.4'/2.5" .
pushed @ approx. 2000#

bottom 0.5 somewhat disturb.

(sample pushed back into
tube,was slipping out)
pp=1.0 tsf . @ 10.4'
10.5'-13.0' Shelby

rec. 2.5/2.5';pp=4.0 @ 13'
13'-14.5 Moss

rec. 1.5/1.5" _
14.5'-16.5' Moss

rec. 1.6/2.0'
16.5'-18.5"' Moss

rec. 2.0/2.0

18.5'-20.5"' Push Shelby.
rec. 1.6-2.0"

push up to 8,500 psi
20.5'-22.5"' Moss

rec. 1.5/2.0

22.5'-24.5' Moss

rec. 2.0/2.0

24.5'-26.5"' Moss

rec. 2.0/2.0

26.5'-28.5"' Moss
rec. 1.6/2.0




°
e

-

dark gray to black;carbonaceous
with some iron staining, from
31'-32"'.

H.gray,v.little iron staining
below approx. 32.5'

34.3'-36.5"'" CLAYSTONE: mod. gray;
fresh;friable;soft;massive.
Soil Properties: damp;hard;
(CL-CH) .

Terminate at 36.5'

Grout Backfill

28.5'=-30.5"' Moss
rec. 2.0/2.0
30.5'-32.5"' Moss
rec. 2.0/2.0

32.5'=34.5"' Moss.

rec. 2.0/2.0
34.5'-36.5' Moss
rec. 2.0/2.0




BOREHOLE. 57494 LABORATORY SAMPLES

#BHOO175AS, 57494 age 304

18-24" CL, no tests

12-18" CL, no tests

6-12" CL '
Atterberg Limits Test
Grain Size Analysis

Hydrometer Analysis

- 0-6" CcL

Colluvium 8-10.5

e

/

LL 66.3%

e

PI 49.°9

b

Unconfined Compressive Strength Test c = 706

20-29" CL, no tests
13-20" CL, no tests
6-13" CL, no tests
0-6" CL
Moisture and Density

18%

105

*BHOO176AS, 57494 (page 305), Claystone 10.5-13’1

*BHO0177AS, 57494 (page 306), Claystone 18.5-20.5‘

13-20" CL, no tests
fracture at 14.8" *

6-13" CL, no tests

0-6" CL

: Moisture and Density

20.8%

106.0

e,
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(Page 16) Boring 57794

Location: Lower (S) slope below west end of landfill;

of well 61293.
Mobile B-57 drill
Boyles Brothers

30' southwest

Drill w/ 3.25" ID Hollow Stem Augers

Cal Mod Drive Sampling
Push 3" Shelby Tubes

‘Moss System

Water not encountered
Drilled 12/6- 7/94
™D @ 29

(Page 17) 57794 cont.
0'-0.1" Top§01l, roots, slty clay
COLLUVIUM :

0.1'-6.8' SANDYCLAY (CL):dark brn.

moist;firm;f.-crs. sand,some fine
gravel;occasional roots.

mod. organic to 0.5

-mod. brn.;damp;stiff;

below 0.5' °

v. stiff;mottled orange (heavy
iron staining) below approx. 2'
occasional cobbles below 5.5'

ARAPAHOE FORMATION

6.8-8' CLAYSTONE/FAT CLAY (CH):
mottled H. Gray, yellowish brn.;
moist; stiff;. "Rock" Properties:
severely weathered;plastic;soft.
approx. 8'=-27' CLAYSTONE: mostly
mod. gray, some orange (iron stn.)
mottling;mod. »
plastic;soft;some rounded iron
concretions up to 0.5" ¢;massive.
Soil Properties:

(Page 18) 57794 cont.

approx. 8'-27' CLAYSTONE (cont.)
plastic (CL), locally CH
generally lean clay/ "silty
claystone”.

slightly less weathered (still
mod.),friable,displays some

fracturing. Soil Properties: hard
(soil) below approx. 14'.
locally displays subhoriz. bedding

laminations, w/ iron stained
surfaces), some carbonaceous
material (charcoal), rare,thin-
v. thin silty sandstone laminae.

weathered;friable to

‘damp;v.stiff;mod.

0'-2' Cal Mod
5/13/14/18
rec. 2.0/2.0
2'-4' Cal Mod

17/22/28/27

rec. 2.0/2.0

bag smpl. 2.0-2.5"
4'-5.8' push Shelby
rec. 1.8/1.8

v. hard push; refusal
@ 5.8' bottom of tube
badly dented
6'-8' Cal Mod
30/22/14/21
(eased @ approx.
rec. 2.0/2.0

8' 12/6/12/7
8'=-10.5' Push Shelby
rec. 2.3/2.5%*

pp=3.5 tsf @ 10.3'
10.5'-12.5' cal Mod
15/21/34/60 -

rec. 2.0/2.0

*steady push up to
2,500 psi

6.8")

12.5'-15' Push Shelby*
rec. 2.5/2.5

pp=4.5+ @ 15' :
*push up to 3,300 #'s
(rig down pressure)
15'-17"' Moss

rec. 2.0/2.0

17'-19' Moss
rec. 2.0/2.0
19'-21' Moss
rec. 2.0/2.0
21'-23"' Moss




%
Y

harder,maamp.to moist below 23

27'=-29' CLAYSTONE: mod. gray;
slightly weathered/fresh;friable;
soft;massive. Soil Properties:
damp;hard;mod. plastic; (CL-
"silty claystone"). :

rec. 2.0/2.0
23'-25"' Moss
rec. 2.0/2.0
25'-27!' Moss

"rec. 2.0/2.0

harder drilling below
approx. 23"

27'-29' Moss.

réec. 2.0/2.0

-Terminate @ 29'; grout backfill via Tremie.




-2
BOREHOLE 57794 LABORATORY SAMPLES

BHO0128AS, 57794, Colluvium 2-2.5‘

Moisture Content 9.0%
Visual Classification
*BHOO0129AS, 57794 age 285), Colluvium 4~5.8"
12-17" CL/ML
L Moisture and Density . 15.1% 7 98.6
6-12" CL/ML

Atterberg limits Test LL 60.8  PI 45.1

Grain Size Analysis

Hydrometer Test

Specific Gravity
o-6" Damaged, no test

-
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Appendix 5

® | Conceptuél Models




'App'endix 6

o - UTEXAS Models |
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A:\MOD1.TXT 10/16/95

HEADING

UTEXAS.2 Analysis of OU5 0l1d Landfill
oss-section A-A'
omas L. McGehee September 1995

PROFILE.LINE DATA FOLLOWS'

1 1 ground surface

0. 60.

20. 60.

95. 60.

2 2 second ground layer

0. 20.

95. 20..

3 3 embankment

20. 60.

45. 60.

95. 34.

MATERIAL 'PROPERTY DATA FOLLOWS
1 ground surface

120.0
CONVENTIONAL. SHEAR STRENGTHS
2000. 18. - .
PIEZOMETRIC LINE
1
2 second soil layer
120.0
CONVENTIONAL SHEAR STRENGTHS
0. 22.
EZOMETRIC LINE
1 .
3 FILL MATERIAL
120.0
CONVENTIONAL SHEAR STRENGTHS
1182. 0.
PIEZOMETRIC LINE
1 .

PIEZOMETRIC LINE DATA FOLLOWS

1 62.4 ASSUMED GROUND WATER CONDITIONS
0. 29.

18. 95.

SLOPE GEOMETRY DATA FOLLOWS
0.0 60.
20. 60.
45. 60.
95. 34.

ANALYSIS AND COMPUTATION DATA
CIRCULAR SEARCH
78. 77. 1. 10.

@DIUS

COMPUTE RESULTS
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A:\OUTPUT1.TXT 10/16/95

Date of this run: 10: 1:1995

Time of this run: 16:15:39 ’
UTEXAS2 - VER. 1.208 -~ 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:15:39
Texas State Department of Highways & Public Transportation
TABLE NO. 1 '
N T T T T L

* COMPUTER PROGRAM DESIGNATION ~ UTEXAS2 *

* Originally Coded By Stephen G. Wright *

* Version No. 1.208 *

* Last Revision Date 3/ 9/89 *

# Serial No. 00002 *

* (C) Copyright 1985 Stephen G. Wright *

* All Rights Reserved *

* Modified by W. M. Isenhower, 3-9-1989 #*

* SDHPT, Highway Design Division, D-8PD *
hkhkhhhhhhhhhhhhhhhhhdhhhhhhhhhhikhkihihdid

'**************************************************************

RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER
PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL
DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE
ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER
PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS
PROGRAM BEFORE ATTEMPTING ITS USE.

NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
OR ADAPTABILITY OF THIS COMPUTER PROGRAM. ‘
* *
************ii**i****i*t*************************i************
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
.Date of this run: 10: 1:1995 Time of this run: 16:15:39
Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS5 0ld Landfill
Cross-section A-A'

Thomas L. McGehee September 1995

L 2N B BE BE IR IR B B N IR N N
L EE B Bk Bk N SR R BE BE NE R R

TABLE NO. 2
Ahdhhkkh bbb hhhhhhhhhhddd

e NEW PROFILE LINE DATA *
Y2 X222 X222 2 XX

PROFILE LINE 1 =~ MATERIAL TYPE = 1
ground surface . '

Point X Y
1 .000 60.000
2 20.000 60.000
3 95.000 ' . 60.000
4 2.000 2.000
S .000 ' 20.000
6 95.000 20.000

Page 1_ -




A:\OUTPUT1.TXT 10/16/95

7 3.000 . 3.000
8 20.000 60.000
9 45.000 * 60.000
. 10 95.000 34.000-

All new profile lines defined - No old lines retained

1 UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:15:39
Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0ld Landfill :
Cross-section A-A'
Thomas L. McGehee September 1995

TABLE NO. 3
Ahhhhhkhhhhhhhhhdh bbb hhhddn

® NEW MATERIAL PROPERTY DATA .
Ahhhhhhh b hhh bbb bbb h b dddd

DATA FOR MATERIAL TYPE 1
ground surface

. Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
. Cohesion = = = = = = = = 2000.000 .
Friction angle = = - - = 18.000 degrees

Pore water pressures defined by piezometric line
. Number of the piezometric line used = 1
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 2
second soil layer

Unit weight of material = 120.000

'CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohegsion = « = = = = = = 900.000
. Friction angle = = - - - 22.000 degrees -

Pore water pressures defined by piezometric line
Number of the piezometric line used = 1
Negative pore pressures set to zero

. DATA FOR MATERIAL TYPE 3
£fill material

Unit weight of material = 120.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS

Cohesion « = = = = = = = 1182.000
Priction angle = = = - - .000 degrees

Number of the piezometric line used = 1

ii Pore water pressures defined by biezometric line
negativ. pore pressures set to zero

Page 2




A:\OUTPUT1.TXT 10/16/95

All new material properties defined - No old data retained
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:15:39

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of 0OU5 01d Landfill

Cross-section A=A’

Thomas L. McGehee September 1995

TABLE NO. 4
hhhRhhRARA ARk AR AR RARRRARE

* NEW PIEZOMETRIC LINE DATA *
SER LRI IR LA AR LAt Ll

‘Line
No. - Point X ' Y
1 - Unit weight of water = 62.40 ASSUMED GROUND WATER CONDITION
1 b § .000 29.000 ASSUMED GROUND WATER CONDITION
1 2 18.000 95 000 ASSUMED GROUND WATER CONDITION

All new piezometric lines defined - No old lines retalned -
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:15:39

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS-0ld Landfill

Cross-section A-A‘

‘Thomas L. McGehee September 1995

TABLE NO. -6
hhhhhhhhhhhhbhkbhhhh bbb hdn

* NEW SLOPE GEOMETRY DATA *
hhkkhhhhhhhhhhhhh b hdhhddd

All new data input - No old data retained

Slope Coordinates -

Point X Y |
b § . 000 60.000
2 20.000 60.000
3 45.000 60.000
4 95.000 34.000
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 = (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:15:39

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0ld Landfill

Cross-section A-A'

Thomas L. McGehee September 1995

)
TABLE NO. 9

ARRRRBRBRRNNAR RIS DS AN NN R A N dd

® NEW ANALYSIS/COMPUTATION DATA #
' T T IR 2 R RIS IEEIIT

Circular Shear Surface(s)

Page 3




A:\OUTPUT1.TXT 10/16/95
Automatic Search Performed

Starting Center COo:dinate for Search at - .
’ : 78.000

X =

Y = 77.000
Required accuracy for critical center (= minimum
spacing between grid points) = 1.000
Critical shear surface not allowed to pass below Y = 10,000
For the initial mode of search
all circles have the same (constant) radlus -

Radius = 60.000

THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: "
' Initial trial estiﬁate for the factor of safety = 3.000

Initial trial estimate for side force inclination = 15.000 degrees
(Applicable to Spencer's procedure only)

Maximum number of iterationé allowed for
calculating the factor of safety = 40

Allowed force imbalance for convergence = 100.000
Allowed moment imbalance for convergence = 100.000

Initial trial values for factor of safety (and side force inclination
for Spencer's procedure) will be kept constant during search

Maximum subtended angle to be used for subdivision of the
circle into slices = 3.00 degrees

Depth of érack = .000

Search will be continued to locate a more critical shear
surface (if one exists) after the initial mode is complete

Depth of water in crack = .000

Unit weight of water in crack = 62.400

Seismic coefficient = .000

Procedure used to compute the factor of safaety: SPENCER

ERROR FOR PROFILE LINE NO. 1 - POINTS OUT-OF-ORDER

POINT 3 X = ' 95.000 Y = . 60.000 .

POINT 4 X = 2.000 Y = 2,000
ERROR FOR PROFILE LINE NO. 1 - POINTS OUT-OF-ORDER

POINT 4 X = 2.000 Y = 2,000

POINT. 5 X = .000 Y = ' 20.000

Page 4




A:\OUTPUT1.TXT 10/15/95
ERROR FOR PROFILE LINE NO. 1 - POINTS OUT-OF-ORDER
POINT 6 X = 95.000 Y = 20.000
POINT 7 X = ©3.000 Y = . 3.000
CAUTION - DATA FOR MATERIAL TYPE 2 ARE NOT USED
CAUTION - DATA FOR MATERIAL TYPE 3 ARE NOT USED
- - = FATAL ERROR IN DATA - - -
CALCULATIONS NOT POSSIBLE

THE PROGRAM WAS ATTEMPTING TO READ A COMMAND WORD AND ENCOUNTERED
AN UNRECOGNIZABLE CHARACTER STRING FOR THE COMMAND WORD

THE LINE OF INPUT = /%

FIRST THREE CHARAéTERS INTERPﬁﬁTED AS '/*

END-OF-FILE ENCOUNTERED WHILE READING COMMAND
WORDS - END OF PROBLEM(S) ASSUMED

Page 5
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A:\MOD2.TXT 10/16/95

HEADING
UTEXAS.2 Analysis of 0US5 0l1d Landfill
ss-section B-B'

?mas L. McGehee September 1995

ROFILE LINE DATA FOLLOWS

1 1 ground surface

0. 50.

13. S50.

125. 13.

2 2 second ground. layer

0. 20.

105. 20.

3 3 embankment

13. 50. :

58. 50.

125. 20.

MATERIAL PROPERTY DATA FOLLOWS

1 ground surface

120.0

CONVENTIONAL SHEAR STRENGTHS

2000. 18.

PIEZOMETRIC LINE

1

2 second soil layer

120.0 -

CONVENTIONAL SHEAR STRENGTHS
0. 22.
ZOMETRIC LINE

1

3 FILL MATERIAL

120.0

CONVENTIONAL SHEAR STRENGTHS

1182. 0.

PIEZOMETRIC LINE

1

PIEZOMETRIC LINE DATA FOLLOWS

1 62.4 ASSUMED GROUND WATER CONDITIONS
0. 21.

105. 21.

125. 14.

SLOPE GEOMETRY DATA FOLLOWS
0. 50.

13. SO.

125. 13.

ANALYSIS AND COMPUTATION DATA
CIRCULAR SEARCH
(R5. 67. 1. 10.
DIUS

Page 1




COMPUTE RESULTS
/*
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A:\OUTPUT2.TXT 10/16/95

Date of this run: 10: 1:1995
Time of this run: 16:47:48 ~ :
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:47:48
Texas State ‘Department of Highways & Public Transportation

TABLE NO. 1

dehhkhhhhhhhhhkd bk kb d ke kb hhkhhhdhdhhkddh
* COMPUTER PROGRAM DESIGNATION - UTEXAS2 *
* Originally Coded By Stephen G. Wright *
* Version No. 1.208 *
* Last Revision Date 3/ 9/89 *
# Serial No. 00002 .
* (C) Copyright 1985 Stephen G. Wright *
* *
* *
° *
* *

All Rights Reserved

Modified by W. M. Isenhower, 3-9-1989
SDHPT, Highway Design Division, D-8PD
dddkdedekddd e hhh ok hhddhhddhhddhidhidkhdkkk

**i*****i***i*************************************************

RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER
PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL
DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE
ALGORITHMS AND- ANALYTICAL PROCEDURES USED IN THE COMPUTER
PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS
PROGRAM BEFORE ATTEMPTING ITS USE.

NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS

OR ADAPTABILITY OF THIS COMPUTER PROGRAM.
* : *

hhkhhhhhhhdhdhbdhb bbb hdhdhhdhdddkhdkddiddhddkkdhddhidhhddiihd

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:47:48

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OU5 0ld Landfill’

Cross-section B-B'

Thomas L. McGehee September 1995

* N % Nk N N N N N ¥ ¥ ¥
*OH kB Nk kNN E RN

TABLE NO. 2
Ahhhkhhhhdhhhhhhhhhhhhhhh

* NEW PROFILE LINE DATA *
hhhhhhhhhhhbhhhhhhhhhhhhh

PROFILE LINE 1 - MATERIAL TYPE = 1
ground surface

Point X Y
1 . 000 50.000
2 13.000 50.000
3 125.000 13.000
4 2.000 2.000
5 . 000 20.000
6

105.000 20.000

Page 1




A:\OUTPUT2.TXT 10/16/95

7 3.000 ‘ 3.000

8 13.000 50.000

Y . 9 - 58.000 50.000
‘ 10 125.000 20.000

All new profile lines defined - No old lines retained

1 UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:47:48
Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0Old Landf111
Cross-section B-B'
Thomas L. McGehee September 1995

TABLE NO. 3 '
A AR ARRARRR AR AR AR R R ARk hh

* NEW MATERIAL PROPERTY DATA *
dhkkhddhdhdkhhhhhhhhhhhhhhdddh

DATA FOR MATERIAL TYPE 1
ground surface

Unit weight of material = 120.000 '

' CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = « = = = = - = 2000.000
Friction angle - - - - - 18.000 degrees

. Pore water pressures deflned by plezometrlq line
Number of the piezometric line used = 1 ‘
Negative pore pressures set to zero:

DATA FOR MATERIAL TYPE 2
second soil layer

'Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS o
Cohesion = = = = = = = = 900.000

Friction angle - - - - - 22.000 degrees

Pore water pressures defined by piezometric line
Number of the piezometric line used = 1
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 3
FILL MATERIAL

- Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS

Cohesion = = = = = = = = 1182.000
Friction angle = = = = = .000 degrees
e Pore water pressures defined by piezometric line

Number of the piezometric line used = 1
Negative pore pressures set to zero

Page 2




" A:\OUTPUT2.TXT 10/16/95

All new material properties defined - No old data retained ‘
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:47:48

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0ld Landfill

Cross~-section B-B'

Thomas L. McGehee September 1995

TABLE NO. 4
dhhhkkhkhhhhhhhhdddhhdddkhhhdd

* NEW PIEZOMETRIC LINE DATA *
LT N L L L L S L

Line

No. Point X Y
1 - Unit weight of water = 62.40 ASSUMED GROUND WATER CONDITION
1 1 . 000 21.000 ASSUMED GROUND WATER CONDITION
1 2 105.000 21.000 ASSUMED GROUND WATER CONDITION
1 3 125.000 14.000 ASSUMED GROUND WATER CONDITION

All new piezometric lines defined - No old lines retained :
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 16:47:48

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0l1d Landfill

Cross-section B-B' '

Thomas . L. McGehee September 1995

TABLE NO. 6

' TR IIIEIXRI2R2 2222 R 2 2 2 2 1 B

* NEW SLOPE GEOMETRY DATA ®
dhhkhhkhhh bR A bk h e kkhhk

All new data input - No old data retained
Slope Coordinates -

Point X Y

1 .000 50.000
2 13.000 50.000

3 125.000 13.000

THE PROGRAM WAS ATTEMPTING TO READ A COMMAND WORD AND ENCOUNTERED
AN UNRECOGNIZABLE CHARACTER STRING FOR THE COMMAND WORD

THE LINE OF INPUT =

FIRST THREE CHARACTERS INTERPRETED AS ' '

END-OF~-FILE ENCOUNTERED WHILE READING COMMAND
WORDS -~ END OF PROBLEM(S) ASSUMED

Page 3
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A:\MOD3.TXT 10/16/95

HEADING .

UTEXAS.2 Analysis of OUS 0ld Landfill
‘: ss-section C-C!

omas L. McGehee September 1995

PROFILE LINE DATA FOLLOWS

1 1 ground surface

0. 60.

25. 60.

200. 25.

2 2 second ground layer

0. 30.

200. 25, .

3 3 embankment

25. 60.

60. 60.

200. 33.°

MATERIAL PROPERTY DATA FOLLOWS
1 ground surface
120.0
. CONVENTIONAL SHEAR STRENGTHS
2000. 18.
PIEZOMETRIC LINE
1
2 second soil layer
120.0
NVENTIONAL SHEAR STRENGTHS
bo. 22.
EZOMETRIC LINE
1
3 FILL MATERIAL
120.0
CONVENTIONAL SHEAR STRENGTHS
1182. 0.
PIEZOMETRIC LINE
1

PIEZOMETRIC LINE DATA FOLLOWS

1 62.4 ASSUMED GROUND WATER CONDITIONS
0. 29.

i8. 95.

i

SLOPE GEOMETRY DATA FOLLOWS
0. 60.

25. 60.

60. 60.

200. 33.

ANALYSIS AND COMPUTATION DATA
CIRCULAR SEARCH
103. 95. 1. 10.

iiiS?IUS

COMPUTE RESULTS
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A:\OUTPUT3.TXT 10/16/95

Date of this run: 10: 1:1995

Time of this run: 17:18:32

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN0O0002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:18:32
Texas State Department of Highways & Public Transportation
TABLE NO. 1

L P L Y P S R LR s

* COMPUTER PROGRAM DESIGNATION - UTEXAS2 *

* Originally Coded By Stephen G. Wright *

* Version No. 1.208 *

* Last Revision Date 3/ 9/89 *

# Serial No. 00002 . *

* (C) Copyright 1985 Stephen G. erght *

* All Rights Reserved *

* Modified by W. M. Isenhower, 3-9-1989 *

* SDHPT, Highway Design Division, D-8PD . #*
dddeddededdeddedtodde oyttt e oo oo de ook ok ook ek ek ok ok

******i*t**fi*************************************************
* .

* RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER
* PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
* HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL

* DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE

* ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER
* PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS

* PROGRAM BEFORE ATTEMPTING ITS USE.

%* .
* . NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
* MAKE OR ASSUME LIABILITY FOR. ANY WARRANTIES, EXPRESSED OR
* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS

* OR ADAPTABILITY OF THIS COMPUTER PROGRAM.
*

*********i*****it*******************ii************************
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:18:32

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0l1d Landfill

X EEE RN RN

.Cross-section C-C!

Thomas L. McGehee September 1995

TABLE NO. 2
RARh AR ANNRARRRRR R R RN R hbd

® NEW PROFILE LINE DATA *
Ahhhhhhhhhhhhhhhhhhhhhhhd

PROFILE LINE 1 - MATERIAL TYPE = 1
ground surface

Point X Y

1 .000 60.000 B
2 25.000 60.000
3 200.000 25.000
4 2.000 2.000
-] .000 ~30.000
6 200.000 4 25.000

Page 1
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A:\OUTPUT3.TXT 10/16/95

7 3.000 3.000
8 25.000 60.000
9 60.000 60.000
10 200.000 33.000

All new profile. lines defined - No old lines retained

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:18:32

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS5 0ld Landfill :
Cross-section C-C' A

Thomas L. McGehee September 1995

TABLE NO. 3
dhkhhhkhhhhhhh bbb hhhhh b hhhddd

* NEW MATERIAL PROPERTY DATA *

**********?***************i***

DATA FOR MATERIAL TYPE 1
ground surface

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = = 2000.000
Friction angle = = = = - 18.000 degrees

Pore water pressures defined by piezometric line
Number of the piezometric line used = 1
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 2
second soil layer '

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = - - 900.000
Friction angle = = - - - 22.000 degrees

Pore water pressures defined by piezometric line
Number of the piezometric line used = 1
Negative pore pPressures set to zero

DATA FOR MATERIAL TYPE 3
FILL MATERIAL

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = = 1182.000

Friction angle = = = - = .000 degrees

Pore water pressures defined by piezometric line

Number of the piezometric line used = 1
Negative pore pressures set to zero

Page 2




A:\OUTPUT3.TXT 10/16/95

All new material properties defined - No old data retained
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:18:32 -
Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 01d Landfill ‘
Cross-section C-C'.

Thomas L. McGehee September 1995

TABLE NO. 4
hkhhhhhhhhhhhhddhhhhhkhhhhhhh

* NEW PIEZOMETRIC LINE DATA *.
AR RARRARARIRAR B AR RAROIRAIRRADINDD

Line

No. Point X Y
1 - Unit weight of water = 62.40 ASSUMED GROUND WATER CONDITION
1 1 .000 29.000 ASSUMED GROUND WATER CONDITION .

1 2 18.000 95.000 ASSUMED GROUND WATER CONDITION

All new piezometric lines defined - No 0ld lines retained

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT

Date of this run: 10: 1:1995 Time of this run: 17:18:32
Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS5 0ld Landfill

Cross-section C-C'

Thomas L. McGehee September 1995

TABLE NO. 6

t X222 223222222222 222 222 X3 22

* NEW SLOPE GEOMETRY DATA *
R IT R LI AL EA R A R AL L

All new data input - No old data retained

Slope Coordinates -

Point X Y
l . 000 60.000
2 25.000 60.000
3 60.000 60.000
4 200.000 33.000 )
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:18:32

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0ld Landfill

Cross-section C-C' _

Thomas L. McGehee September 1995

TABLE NO. 9

RARRBABEB RN IR h bbb kb kb hhhd

* NEW ANALYSIS/COMPUTATION DATA *
ARRAARRARARDRRR AR AR AR AR R bR add

Circular Shear Surface(s)

Page 3




Starting Center Coordinate for Search at -

A:\OUTPUT3.TXT 10/16/95

Automatic Search Performed .

X = 103.000

Y = 95.000
Required accuracy'for critical cehter (= minimum
spacing between grid points) = 1.000
critical shear surface not allowed to pass below.Y = 10.000

For the initial mode of search
all circles have the same (constant) radius -
. Radius = 82.000

THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES

‘Initial trial estimate for the factor of safety = 3.000

Initial trial estimate for side fofce inclination = 15.000 degrees
(Applicable to Spencer's procedure only) :

Maximum number of iterations allowed for
calculating the factor of safety = 40

‘Allowed force imbalance for convergence = 100.000

Allewed-mohentvimbalance-for‘convergence = 100.000

Initial trial values for factor of safety (and side.force inclination
for Spencer's procedure) will be kept constant during search

Maximum subtended angle to be used for subd1v151on of the
circle into slices = 3 00 degrees

| Depth of crack = .000

Search will be continued to loeete a more critical shear
surface (if one exists) after the initial mode is complete

Depth of water im crack = .000

Unit weight of water in crack = 62.400

Seismic coefficient = .000

Procedure used to compute the factor of safety: SPENCEﬁ

ERROR'FOR'PROFILE LINE NO. 1 - POINTS OUT-OF-ORDER

POINT 3 X = 200.000 Y = 25.000

. POINT 4 X = - 2.000 Y = 2.000
ERROR FOR PROFILE LINE NO. 1 - POINTS OUT-OF-ORDER

POINT 4 X = 2.000 Y = 2.000

POINT 5 X = - .000 Y = 30.000

Page 4



~ A:\OUTPUT3.TXT 10/16/95
ERROR FOR PROFILE LINE NO. 1 - POINTS OUT-OF-ORDER
POINT 6 X = 200.000 Y = 25.000
POINT 7 X = 3.000. Y= ©3.000
CAUTION - DATA FOR MATERIAL TYPE 2 ARE NOT USED
CAUTION - DATA FOR MATERIAL TYPE 3 ARE NOT USED
- - - FATAL ERROR IN DATA - - -
CALCULATIONS NOT POSSIBLE

THE PROGRAM WAS ATTEMPTING TO READ A COMMAND WORD AND ENCOUNTERED
AN UNRECOGNIZABLE CHARACTER STRING FOR THE COMMAND WORD

THE LINE OF INPUT = /*

FIRST THREE CHARACTERS INTERPRETED AS A

END-OF~-FILE ENCOUNTERED WHILE READING COMMAND
WORDS - END OF PROBLEM(S) ASSUMED
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A:\MOD4.TXT 10/16/95

HEADING

UTEXAS.2 Analysis of OU5 0ld Landfill
st-sectlon c-c!'
% fomas L. McGehee September 1995

PROFILE LINE DATA FOLLOWS

1 1 ground surface

0. 58.

30. 58. .

150. 26.

200. 20.

2 2 second ground layer

0. 25.

170. 24.

3 3 embankment

30. 58.

60. 58.

200. 30.

MATERIAL PROPERTY DATA FOLLOWS
1 ground surface
120.0
CONVENTIONAL SHEAR STRENGTHS
2000. 18.
* PIEZOMETRIC LINE
1.
2 second soil layer -
0.0 .
ENTIONAL SHEAR STRENGTHS
0. 22.
PIEZOMETRIC LINE
1
3 FILL MATERIAL
©120.0
'CONVENTIONAL SHEAR STRENGTHS
1182. 0.
PIEZOMETRIC LINE
1

PIEZOMETRIC LINE DATA FOLLOWS

1 62.4 ASSUMED GROUND WATER CONDITIONS
0. 32. '

170. 25.

200. 22.

SLOPE GEOMETRY DATA FOLLOWS
0. 58.

30. 58.

60. S8.

200. 30.

ANALYSIS AND COMPUTATION DATA
CIRCULAR SEARCH

98. 1. 10.
IUS |
4.

Page 1
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COMPUTE RESULTS

é
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A:\OUTPUT4 .TXT 10/16/95

Date of this run: 10: 11995 .

Time of this run: 17: 46 40

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:46:40
Texas State Department of Highways & Public Transportation
TABLE NO. 1

'TXEIXEEXZE2 2222222222222 222 22 2 2 X L

* COMPUTER PROGRAM DESIGNATION - UTEXAS2 *

* Originally Coded By Stephen G. Wright *

* Version No. 1.208 . *

* Last Revision Date 3/ 9/89 *

* Serial No. 00002 n

* (C) Copyright 1985 Stephen G. Wright *

* All Rights Reserved *

* Modified by W. M. Isenhower, 3-9-1989 *

* *

* *

SDHPT, Highway Design Division, D-8PD
' ****************************************

***********i**********i*t*************************************

RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER
PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL
DATA OR FIELD EXPERIENCE. THE USER SHQULD UNDERSTAND THE
ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER
PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS
PROGRAM BEFORE ATTEMPTING ITS USE.

NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
OR ADAPTABILITY OF THIS COMPUTER PROGRAM.

* *
REBRRARBARRERRRRAR AR AR R R ARk Ak hhhhhhkhhhhhhhhkhhhhhhidddhid
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:46:40

Texas State Department of Highways & Public Transportatlon
UTEXAS.2 Analysis of OUS5 0l1d Landfill

Cross-section C-C'

Thomas L. McGehee September 1995

% O % % ¥ % N ¥ ¥ ¥ ¥ *
P T R

TABLE NO. 2
hhhkhhhhhhdhhhhhhabhhhhdd

* NEW PROFILE LINE DATA *
Ahhkhhhhhhhhhdhbhhdhhhhdd

PROFILE LINE 1 - MATERIAL TYPE = 1
ground surface

Point X Y
1 .000 . 58.000
2 30.000 58.000
3 150.000 26.000
4 200.000 20.000
5 2.000 . 2.000
6 . 000 ‘ 25.000

Page 1
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7 170.000 24.000
8 3.000 - 3.000
9 30.000 58.000
10 60.000 ' 58,000
11 200.000 30.000

All new profile lines defined - No old lines retained

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:46:40

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OU5 01d Landfill

Cross-section C=C°

Thomas L. McGehee September 1995

TABLE NO. 3
dhkkdhhhkkhhhhhdhdhddhhhhiikihdk

* NEW MATERIAL PROPERTY DATA #
Rhdhhhhhhhhbddhhhhbhhhbhhhhddd

DATA FOR MATERIAL TYPE 1
ground- surface

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = = ' 2000.000
Friction angle - - - - = " 18,000 degrees

Pore water pressures defined by plezometrlc line
Number of the piezometric line used = 1
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 2
second soil layer

~ Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = = 900.000
‘Friction angle - - - - - 22.000 degrees

Pore water pressures defined by piezometric line
Number of the piezometric line used = 1 :
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 3
FILL MATERIAL

Unit weight of material = 120.000

CONVENfIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = = : 1182.000

Friction angle = = = - - .000 degrees

Pore water pressﬁres.defined by piezometric line
Number of the piezometric line used = 1
Negative pore pressures set- to zero

Page 2




A:\OUTPUT4.TXT 10/16/95 -

All new material properties defined - No old data retained
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 17:46:40

Texas State Department of Highways & Public Transportatlon
UTEXAS.2 Analysis of OUS5 0l1d Landfill

Cross-section C-C'

Thomas L. McGehee September 1995

TABLE NO. 4

Rhhkhkkhhhhhdhbhbhbbhbbdhhdihid

* NEW PIEZOMETRIC LINE DATA *
Rhkhhhhhhhhhhhhhhhhhhhdhhhbhhdd

Line _

No. Point X Y
1 - Unit weight of water = 62.40 ASSUMED GROUND WATER CONDITION
1l 1l .000 32.000 ASSUMED GROUND WATER CONDITION
1 -2 170.000 25.000 ASSUMED GROUND WATER CONDITION
1 3 200.000 22.000 ASSUMED GROUND WATER CONDITION

NO NUMERICAL VALUE INPUT TO DESIGNATE THE NUMBER OF THE
PIEZOMETRIC LINE WHICH IS  BEING (TO BE) DEFINED

0 VALUE(S) WAS/WERE INPUT - 1 IS/ARE REQUIRED

THE ERROR WAS DETECTED FOR THE FOLLOWING LINE OF INPUT

SLOPE GEOMETRY DATA FOLLOWS.
NOTE - TWO BLANK LINES REQUIRED TO TERMINATE
ALL PIEZOMETRIC LINE DATA

END-OF-FILE ENCOUNTERED WHILE READING COMMAND
WORDS - END OF PROBLEM(S) ASSUMED

Page 3
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A:\MOD5.TXT 10/16/95

HEADING

.  UTEXAS.2 Analysis of 0OUS5 0ld Landfill

P oss-section E-E'

Qmas L. McGehee September 1995
OFILE LINE DATA FOLLOWS

1 1 ground surface

0. 50.

56. 48.

112. 24.

200. 8.

2 2 second ground layer

0. 20.

135. 20.

200. 8.

3 3 embankment

56. 48.-

82. 47.

129. 25.

'200. 20.

MATERIAL PROPERTY DATA FOLLOWS
1 ground surface

120.0 '

CONVENTIONAL SHEAR STRENGTHS
2000. 18.

PIEZOMETRIC LINE

hsecond soil layer
0.0 '

CONVENTIONAL SHEAR STRENGTHS
.900. 22. :
PIEZOMETRIC LINE

1 ‘

3 FILL MATERIAL

120.0

CONVENTIONAL SHEAR STRENGTHS
1182. 0.

PIEZOMETRIC LINE

1

PIEZOMETRIC LINE DATA FOLLOWS

1:62.4 ASSUMED GROUND WATER CONDITIONS
0. 29. )

~18. 95.

SLOPE GEOMETRY DATA FOLLOWS .
0. 50.

56. 48.

82. 47.

129. 25.

1 200. 20.

ALYSIS AND COMPUTATION DATA
CIRCULAR SEARCH |

. Page 1



127. 95. 1. 10.
RADIUS

“ilumum RESULTS
/*

A:\MOD5.TXT 10/16/95
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Date of this run: 10: 1:1995

Time of this run: 18:20:58 -

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 18:20:58
Texas State Department of Highways & Public Transportatlon
TABLE NO. 1

RhkhhhhhhhhhdhhdA bt khhhhhhhhidkhhhiddhihn

* COMPUTER PROGRAM DESIGNATION - UTEXAS2 *

* Originally Coded By Stephen G. erght *

* Version No. 1.208 - *

* Last Revision Date 3/ 9/89 *

# Serial No. 00002. *

* (C) Copyright 1985 Stephen G. Wright  *

*# All Rights Reserved . *

* Modified by W. M. Isenhower, 3-9-1989 *

* *

* %*

SDHPT, Highway Design Division, D-8PD
' TY¥T22Xx:t 2222322222222 222 2222222222 22 2 )

**************************************************************

RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER
PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL
DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE
ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER
PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS
PROGRAM BEFORE ATTEMPTING ITS USE.

. NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR

IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS

OR ADAPTABILITY OF THIS COMPUTER PROGRAM. .

* % B % % % % % % % % % ¥ *
* % % % k% k% N E NN

. *
Y2 2223222 2 222 R 2SR X R R R R REXEXS SRR SRR ER XSS 222
UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN0O000O2 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 18:20:58
Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS 0l1ld Landfill

Cross~-section E-E'

Thomas L. McGehee September 1995

TABLE NO. 2
hhkhhhhhhhhhdhhdddddhhhdd

* NEW PROFILE LINE DATA &
Ahdhhhhhhhhhhhhhhhhhhhhhhd

PROFILE LINE 1 - MATERIAL TYPE = 1
ground surface ..

- Point X Y
1 .000 50.000
2 $6.000 48.000
3 112.000 24.000
4 200.000 8.000
5 2.000 2.000
6 .000 20.000

Page 1




A:\OUTPUTS.TXT 10/16/95
}

7 135.000 20.000

8 200.000 8.000 -
9 3.000 - : 3.000

10 56.000 48.000.
11 - 82.000 47.000
12 129.000 25.000
13 200.000 I 20.000

‘All new profile lines defined - No old lines retained

UTEXAS2 - VER. 1.208 - 3/ 9/89 - SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 18:20:58

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OUS5 0ld Landfill

Cross-section E-E' ,

Thomas L. McGehee September 1995

TABLE NO. 3
hhhhhhhhhhhhRbhdhhh bbb hbkhd

_* NEW MATERIAL PROPERTY DATA *

e e de ot e o o ol ol o e o ol o ol ool ok e ok e o e o e ok e oo

DATA FOR MATERIAL TYPE 1 _ .
ground surface ~

‘Unit weight of material = 120.000

-CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = - - 2000.000
Priction angle - - - - - 18.000 degrees

Pore water pressures defined by piezometric line
Number of the piezometric line used = 1
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 2
second soil layer

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = = 900.000
Friction angle - = = = = 22 000 degrees

Pore water pressures defined by plezometrlc line
Number of the piezometric line used = 1
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE -3
FILL MATERIAL

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion = = = = = = = - 1182.000"
-Friction angle = = - - - .000 degrees
o P |
Pore water pressures defined by piezometric line

Page 2 -
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Number of the piezometric line used = 1
Negative pore pressures set to zero

All new material properties defined - No old data retained.
UTEXAS2 - VER. 1.208 - 3/ 9/89 =~ SN0O00O2 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 18:20:58

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OU5 0l1d Landfill

Cross—-section E-E' _

Thomas L. McGehee September 1995

TABLE NO. 4
hhhhhkhhhhhhdhhhhhhhhhhhhhhdhd

* NEW PIEZOMETRIC LINE DATA *
hhhhhhhhhhhhhhhhhhhhdhhhhdhdd

Line

No. Point X Y
1 - Unit weight of water = 62.40 ASSUMED GROUND WATER CONDITION
1 1 .000 29.000 ASSUMED GROUND WATER CONDITION

1l 2 - 18.000 95.000 ° ASSUMED GROUND WATER CONDITION

All new piezometric lines defined - No old lines retained

UTEXAS2 - VER. 1.208 - "3/ 9/89 = SN00002 - (C) 1985 S. G. WRIGHT
Date of this run: 10: 1:1995 Time of this run: 18:20:58

Texas State Department of Highways & Public Transportation
UTEXAS.2 Analysis of OU5 0l1ld Landfill ,
Cross-section E-E'

Thomas L. McGehee September 1995

TABLE NO. 6

LA E 22222222222 2222 2 2 2 R 2 2 X 3

* NEW SLOPE GEOMETRY DATA *
hhhhhhhhhhhhhhhddhhhhdddhdd

All new data input - No old data retained

Slope Coordinates -

Point X Y
1 . 000 . 50.000
2 56.000 48.000
3 82.000 47.000
4 129.000 25.000
5 200.000 20.000

THE PROGRAM WAS ATTEHPTING TO READ A COMMAND WORD AND ENCOUNTERED

AN UNRECOGNIZABLE CHARACTER STRING FOR THE COMMAND WORD
THE LINE OF INPUT =

FIRST THREE CHARACTERS INTERPRETED AS ' '

END-OP-FILE ENCOUNTERED WHILE READING COMMAND

Page 3
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WORDS - END OF PROBLEM(S) ASSUMED

'
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350 100
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200 250

Shallow
groundwater
arecg

600 6350
!

Woman
Creex

South Interceptor Ditch

Possibly fill or slide in upper portion of Qc unit. probably
some slide moterial in lower poriion of unit (see note 4)

Estimoted groundwater surfoce (see note 3)

|

— BH3809%4

/

rf

fcs2

=
n
©
n
W
~

Oc X 3/16/95

cs Mmw

‘BHE89

BF

1/30/95 1!

Tte

g

4

700
— 6100

— 6050

— 6000

Waste fil. ciean fiil, undifferentiated
Colluvium

Valey Fil Alluvium

Rocky Flats Aluvium

Laramie Formation Claystone:
sw = severely weathered
mw = moderately weathered
{ = fresh

Geotechnical boring with monitoring wefl showing
geologic units, groundwater elevation and date measured.

Geotechnical boring, backfiled, showing geologic
units, groundwater elevation, and date encountered.

1 See Figure 1 for location of section

2. See Figure 1 for description of geclogic units.

3. Groundwater within surficiel materials is apparently
perched on underlying claystone.

4. Interpretation of the Cc unit shown on this section is tentative
and based on materials encountered n W53694: the location
of pre-landfll ground surface along this section iz needed
to more contidently interpret orign of these materials.

50 0 50
SCALE IN FEET |

PRELIMINARY |

- 5850

PROJECT {: 32242

ORIG. DATE: MAY, 1995 ENVIRONMENT & SECTION A-A
T 00 FRUIST f¥rrisructuee | RoskT FATS BivRoMENTAL
SAE T = 50 San Jose, CA GEOTECHNICAL INVESTIGATION

FALE NAME:  N:\..\ROCKY\ MALDWG
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6100 , 58693, 60893 (drilled for o QP‘ _ 6100
) hydrogeologic characterization) 0
Estimated groundwater surfoce (see note 3) (proj. 40 east) oA :
z3Z é&\ééé'
ol N
z New Channel
6050 W59194 b 8050
s DR " ‘\ W59794 Estimated groundwater
o . surfoce {s€e note 3)
W71194(deep) Road :
T / Qc/Qcl
- | | ,~W59294 (proj5West) contact flatter
L I 5 oc BH53094
lllr']]llllIIl'I'liiLlcffTL ‘" a o / Old Creek
7 T__1 L'II;IIII ' “/0/-"& S /Chonnel
cs mw «...1 ";:.,.“.-,.,. 6 g e
- / l S XPCK, QST XK
3930+ . R S ?nilll|.g : :
cs m-
/
= IJLII[LllllrIITl['TII ///
.nrl]rflllllll]lcsfll i i
' |11'a'11n*r|I¢ll||. 1;[1
: ; S W S ch,alrllTLIl
5900 : _ . l flixlrf1l.!l[lllll 800
LEGEND L NOTES:

1 See Fgure 1{or location of section.

2 See Pgure 1 for description of geologic units.

_ 3. Groundwater within surficial materials is apparenﬂy

Coluvium perched on undertying claystone.

' 4. Interpretation of the Oc unit shown on this section is tentative
. and based on materiais encountered in W59694: the location
Valley Al Aluvium of pre-landfil ground surface along this section is needed

to more confidently interpret origin of these materials.

Waste fil, clean fil, undifferentiated

Landsiide Deposits (unit may contain material from several discrete landsides).

Rocky Fats Alluvium
Laramxe Formation Clayston& sw = severely weathered
mw = moderately weathered 0 20 —— .
~ = L IMINARY
ont X .= Geotechnical boring, with monitoring weill, showing SCALE 1N FEET e -
L3685 geologic units, groundwater elevation and date measured.
) - Brse09s | | RORCT J: 32247 SECTION B-B
Geotechnical boring, backfiled, showing geologic ORIC. DATE: MAY, 1995 ENVIRONMENT & -
1/30/9% T e ; & " REV. 81: R HARLAN INFRASTBUCTURE TECHNOLOGY SIMTE OU-5
- | SAE__ T =50 San Joge CA GEOTECHNICAL - INVESTIGATION
FILE NAME: N:\..\ROCKY\AADWG
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6100 o | ] { | [ i
Estimated groundwater surfoce (see note 3) W57194
v (in cluster with W71494, W58394)
6050

w56994

South Interceptor Ditch

|

Fill/Side

1

1 5950
| odjacent W71494
900 —
| LEGEND
oe]

BRI

w57094

‘ | ois | X 3/16/95
g BH57394

12/2/94 Qal
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! cs {
| T 1 £
/“"_r_]coﬁcht/brtcc:o z0ne i
Water level in 1

(screening breccia zone l
encountered in W57194)

1
T T 1 1
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1
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Road

7_-w57094 ;
| -

600 630 700

Estimaoted groundwater surface

O

750

— 6000

1

Waste fil, clean fil, undifferentiated-
Coluvium

Valey Fl Aluvium
Landside Deposits (unit may be contain material from several discrete landslides)
Rocky Fats Alluvium

Laramie Formation Claystone' sw = severely weathered
mw = moderately weathered
f =fresh ‘
Geotechnical boring, with monitoring wel, showing geoclogic
units, groundwater elevation and date measured.

Geotechnical boring, backfiled, showing geologic
units, groundwater elevation, and date encountered

NOTES:

575394 (~El
proj. 170’
1 See Figure 1 for location of section

2. See Figure 1{or description of geclogic unita.

3. Groundwater within surficial materials is apparently

perched on underlying claystone.
4. Interpretation of the Oc unit shown on this section is tentahve

and based on materials encountered in W59694: the location:

of pre~landfl ground surface along this section is needed
to more confidently interpret origin of these materiala.

Base of slide at
5930),
west

ELIMINARY |

PROJECT §: 32242
ORIG. DATE: MAY, 1995

fILE NAME: N:\...\ROCKY\CC.DWG

SECTION C-C

' m MENVIRONMENT &
PREP. BY: R. RIDENOUR ROCKY FLATS ENVIRONMENTAL
REV. BY: R HARUAN - INFRASTRUCTURE TECHNOLOGY SITE 0U-5
SCAE. 1 = 50 San Jose, CA  GEOTECHNICAL INVESTIGATION
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0] 50 100 150 200 250 300 350 400 45C 500 550 6C0 €830 700 720
6050 — : - 6050

South Interceptor Ditch

Shallow
groundwater
arec

i - 6000
f/\ Estimated groundwater surface (see note 2)

1 W57594

=1 LEGEND | |
. NOTES:
T Waste fil, clean fil, undifferentiated : Water level from ASI boring 1 See F':gure 1for Iocah'o.n °f section. ' .
5850 - ALK | . log (wet soil noted at this depth). \ 2 See nge 1 for description of geclogic units. — 5850
Colluvium = 3. Groundwater within surficial materiais is apparently
Landsiide depoeits (unit may contain material from several discrete landsiides). 50 . 50 perched: Ofl undertying dayatone. ' . .
= ' ‘ % 4. lnterpr etation of the Qc unit shown on this section is tentative
Valey Fil Aluvium SCALE IN FEET and based on materiais encountered in W59694: the location
Rocky Flats | _ _ of pr?—landﬁl grounc'i surface along this section is needed
_ ; to more confidently interpret origin of these materiala.
@ Laramie Formation Claystone: sw = severely weathered -
mw = moderately weathered |
, w57594 . t = fresh .
’ Deep monitoring well installed for hydrogeologic PROJECT §: 32242 ‘ SECTION DD FIGURE
cterization. : ORIG. DATE: MAY, 1995 i -
cheracterz PREP. BY: R_RIDENOUR ENVIRONMENT & | gocky FLATS ENVIRONMENTAL |
REV. BY: R HARLA INFRASTRUCTURE TECHNOLOGY STTE OU-5 5
SAE T - 50 San Jose, CA GEOTECHNICAL INVESTIGATION
FILE NAME: N:\..\ ROCKY\ DD.DWG




6050 —

50

100

. 450 200

Estimoted groundwater surfcce (see note 3)

characterization. Proj.

/—50492 (drilled for hyqrogeologic

6000 1=t

5" west)

ALL C8 8w

: /' 2/16/95

250 3C0

A Water level in 58494, proj. 10" west

BH56794

BHS576954
3/16/95 {

Waste fil, clean f{il, undifferentiated
Coluviem

Landslide Deposits (unit may contain material from several discrete landslides)

Valey FI Aluvium
Rocky Flats Alluvium
Laramie Formation Claystone:

{ = fresh

Geotechnical boring, backfiled, showing geologic
units, groundwater elevation, and date encountered.

. 8w = geverely weathered
" mw = moderately weathered

perched on underlying claystone.

4. Interpretation of the Qc unit shown on this section is tentative
and based on materials encountered in W53694: the location

o
4
@g o%
320 400 450 500 550 600 650 700
P ! ! ! l 1 i _ 6100
— 6050
- 6000
o *Woter level in 59893, proj. 30' wes
2/16/95 - BHS7634 _
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":::"%’0’0‘0-. A . Creek — 8950
S o o W
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L v 1 [ 1 T~~ezil i = @
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1 See Figure 1 for location of section L A S M M W Mt o
2 See Fgure 1 for description of geclogic units. bl l‘llrIEE:_\_:_‘
3. Groundwater within surficial materials is apparently | 550

of pre-landfil ground surface elong this section is needed

to more confidently interpret origin of these materials.
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PROJECT §: 32242

SECTION E-E

ORIG. DATE: WAY. 1395 ENVIRONMENT &
o & o RRUIST tirmstrucrons | FO2, fls, RO
SHE T - 50 San Jose, CA- GEOTECHNICAL INVESTIGATION
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LEGEND | \ Ses Frowe | for ocaton of secon

2 See Figure 1 for description of geologic unita.
. 3. Groundwater within surficial materials is apparently
Waste fil, clean fif, undifferentiated ' perched on undertying claystone:
: 4. Interpretation of the Qc unit shown on this section is tentative

Coluyium
- _ . _ . andbasedonmateﬁaher#amteredhwmwbcaﬁon
; Landslide Deposits (unit may contain material {rom several discrete landsides) | of pre-landiil ground surface along this section is needed
@ , Valley FiI Aluvium to more confidently interpret origin of these materiala.

- Rocky Rats Aluvium
1T | ' Claysione: sw = severely weathered ZOE&-——-—?

mw = moderately weathered

SRELIMINARY |

{ = fresh | SCALE IN FEET
PROJECT J: 32242 ' FIGURE
y BH71294 ORIG. DATE: WaY, 1995 ENVIRONMENT & SECTION F-F
, Geotechnical boring, backfiled, showing geologic PREP. BY: R. RDENOUR INFRASTRUCTURE ROCKY FLATS ENVIRONMENTAL
e ha units, groundwater elevation, and date encoumntered REV. BY: R HARUAN San J ,‘ TECHNOLOGY SITE OU-5
2/1/95  |es m SNE T = 20 ocse, CA | GEOTECHNICAL INVESTIGATION
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